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COMPOSmONS AND METHOD OF USE / 



10 Background of the invenrion 

In WO 88/03138 there arc described benzo[5,6]cycloheptapyridincs which possess 
antiallergic and ana-inflammatory activity. In EP- A-0,339,978 there arc described 
(benzo- or pyrido)cyclohepta heterocyclics which arc useful as PAF antagonists, 

^ ^ antihistaminics and/or and- inflammatory agents. 

In the J. Med. Chcm., 26 (1983), 974-980 there are described some l-meihyl-4- 
pipcridinyiidenc-9-substinited pynolo[2«l-b][3]bcnzazepinc derivatives having 
neuroleptic properties. 

20 The compounds of the present invention differ structurally ftom the cited an-known 
compounds by the fact that the central 7-membcred ring invariably contains a nitrogen 
atom of a fused imidazole ring, and by their favorable antiallergic activity. 

Description of the invention 
25 The pn^nt invention is concerned with novel imidazo[2,l-bl[3]ben2a2cpines of 



the pharmaceutically acceptable addition salts and stereochemically isomeric forms 
30 thereof, wherein 

each of the dotted lines independendy represents an optional bond ; 
R 1 represents hydrogen, halo or C i .4alky I; 

represents hydrogen, halo, Ci-4alkyl or Ci-4alkyloxy ; 



foimula 




(I). 



10 



25 



-2. 



represents hydrogen, Ci-4aikyl, hyclroxyCi-4aikyl, formyl or hydroxycarbonyl ; 
R"* represents hydrogen, Ci-4alkyl, hydroxyCi-4aUcyl, phenyl or halo ; 
L represents hydrogen; Ci-6alkyl; Cl-6alkyl substituted with hydroxy, Ci-4allcyi- 

oxy. Ci-4aDcyloxycarbonylaniino, Ci^aUcylaminocarbonyl, Cl-4alJcyianuno- 

carbonylamino, Ci-4alkyIaniinoihiocarbonylamino, aryl or aryloxy; C3-6alkenyl; 

C3-6alkenyl substiiutcd with aryl ; 
wherein each aiyl is phenyl oc phenyl substituted with halo, Ci-4alkyl or 
Cl-4alkyloxy ; or, 
L represents a radical of formula 



-Alk-Y-Hetl (a- 1). 

-AUc-NH-CO-Het2 (a-2)or 
-Alk-Het^ (a-3) ; wherein 

15 Alk represents Ci-4alkanediyl ; 
Y represents O, S or NH ; 

Hei^ Het^ and Hct^ each represent furanyl, thienyl, pynolyl, oxazolyl, thiazolyl or 
iniidazolyi each optionally substituted with one or two Ci-4alkyl subsutuents; 
thiadiazolyl or oxadiazolyl optionally substituted with amino or Ci-4alkyl ; pyridinyl, 
20 pyrimidinyl, pyrazinyi or pyridazinyl each optionally substituted with Ci -4alkyl, 
Ci-4alkyioxy, amino, hydroxy or halo; imidazo[4,5-c]pyridin-2-yl; and 
Hei 3 may also represent 4,5-dihydro-5-oxo-lH-tctrazoIyl substituted with 
Ci-4alkyU 2-oxo-3-oxazolidinyl, 2,3-dihydro-2-oxo-lH-bcn2imida2ol-l-yl or a 
radical of formula 



or \ * u wherein 




CH3' 

o 

(b-1) 

r5 represents hydrogen or Ci-4alkyl ; and 

A-Z represents S-CH=CH, S-CH2-CH2. S-CH2-CH2-CH2. CH=CH.CH=CH or 
30 CH2-CH2-CH2-CH2. 

As used in the foregoing definitions halo defmes fluoro, chloro, bromo and iodo; 
Ci-4alkyl defines straight and branched chain saturated hydrocarbon radicals having 
from I to 4 carbon atoms such as, for example, methyl, ethyl, propyl, l-mcihylethyl, 
35 butyl, I-methylpropyl, 2- methyl propyl and M-dimethylcthyl; Ci-6alkyl defmes 
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Ci-4alkyl radicals as defined hereinbefore and the higher homologs thereof having from 
5 to 6 carbon atoms such as, for example, peniyl and hexyl; C3-6aikcnyl defines straight 
and branched chain hydrocarbon radicals containing one double bond and having from 3 
to 6 carbon atoms such as, for example, 2-propcnyl, 2-butenyl, 3-butcnyl, 2-nicihyl-2- 
5 propenyl, 2-pcntenyl, 3-penienyl, 3,3-dimcthyl-2-propenyK hexenyl and the Hxe; 
Cj^alkanediyl defines bivaient straight or branched chain hydrocarbon radicals 
containing from 1 to 4 carbon atoms such as, for example, methylene, 1,1-elhancdiyI, 
1,2-ethanediyI, 1,3-propanediyl, 1,4-butanediyl and the like, 

10 The term pharmaceutically acceptable addition salt as used hereinbefore definot the 
non-toxic, therapeutically active addition salt forms which the compounds of formula (I) 
may form. The compounds of formula (I) having basic properties may be converted into 
the corresponding therapeutically active, r.OR-toxic acid addition salt forms by treating 
the free base form with a suitable amount of an appropriate acid following conventional 

1 5 procedures. Examples of appropriate acids arc for example, inorganic acids, for 

example, hydrohalic acid, e.g. hydrochloric, hydrobromic and the like acids, sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, 
acetic, propanoic, hydroxyaceric, 2-hydroxypropanoic, 2-oxopropanoic, cthanedioic, 
propanedioic, butanedioic, ^Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybuiaiicdioic, 

20 2,3-dihydroxybutanedioic, 2-hydroxy- 1 ,2,3-propanetricarboxylic, methanesulfonic, 
ethanesulfonic, benzencsulfonic, 4-meihylbenzenesulfonic, cyclohexanesulfamic, 
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. 

The compounds of formula (I) having acidic properties may be converted in a similar 
manner into the corresponding therapeutically active, non-toxic base addition salt forms. 

25 Examples of such base addition salt forms are, for example, the sodium, potassium, 
calcium salts, and also the salts with pharmaceutically acceptable amines such as, for 
example, anwnonia, alkylamines, benzathine, M-methyl-D-glucaminc, hydiabaminc, 
amino acids, e.g. argininc, lysine. The term pharmaceutically acceptable addition salts 
also comprises the solvates which the compounds of formula (I) may form, e.g. the 

30 hydrates, alcoholates and the like. 

The term stereochemically isomeric forms as used hereinbefore defines the possible 
different isomeric as well as conformational fonms which the compounds of formula (I) 
may possess. Unless otherwise mentioned or indicated, the chemical designation of 
35 compounds denotes the mixture of all possible stereochemically and confonmationally 
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or 
conformcrs of the basic molecular structure. All stereochemically isomeric forms of the 



compounds of formula (I) boiii in pure form or in admixture with each other are intended 
to be embraced within Lhc scope of the present invention. 

Some compounds of the present invendon may exist in different tautomeric forms and 
5 all such tautomeric forms are intended to be included within the scope of the present 
invention. 

Interesting compounds of formula {Ij are those compounds wherein 
L represents hydrogen; Cl-4alkyl; Ci-4aikyl substituted with hydroxy, Ci^aL^yloxy. 
10 Ci«;aLkylaminocarbony!, Ci-4alk>lajiiinocarbonylamino, Cl-4aikyiaminothiocarbonyl- 
amino or aryl; propcnyl; propenyl substituted with aryl; wherein each aryl is phenyl or 
phenyl substituted with Ci-4alkyIoxy ; or, 

L represents a radical of foimula (a-1), (a-2) or (a-3) ; wherein 
15 Het^, Het^ and Het^ represent furanyl, thiazolyl or imidazolyi each optionally 
substituted widi one or two Ci-4iiii0'l substituenis; pyridinyl or pyrimidinyl each 
optionally substituted with hydroxy; imidazo[4,5-c]pyridin-2-yi ; and 
Hct ^ may also represent 4,5-dihydro-5-oxo-lH-tctrazolyl substituted with Ci-4aJkyl, 
2-oxo-3-oxa2olidinyU 2,3-dihydro-2-oxo-lH-bcnzimidazol-l-yl or a radical of fom:iula 
20 (b-1 ) or (b-2), wherein represents hydrogen; and A-Z represents S-CH=CH, 
S-CH2-CH2 or CH=CH-CH=CH. 

More interesting compound* arc those interesting compounds wherein 
r2 represents halo, Ci-4aikyl or Ci-4alkyioxy; and represents hydrogen, Ci-4alirvi, 
25 hydroxyCl-4alkyl or halo. ^ 

PrcfeiTcd compounds wiihin the above identified groups are those compounds 
wherein L represents C\ -4alkyL 

30 In the following paragraphs there arc described different ways of preparing the 

compounds of formula (I). In order to simplify the structural fonnulac of the compounds 
of formula (I) and the intermediates intervening in their preparation, the imida2o{2,I-bl 
[31benzazepinc moiety will be represented by the symbol T hereinafter. 



. •, -.5 

1 



The compounds of formula (I) wherein L represents hydrogen or methyl, said 
compounds being represented by formulae (I-a) and (I-b) respectively and said L by L^, 
5 can be prepared by cyclizing an alcohol of formula (II) or a ketone of formula (III).^ 



10 



15 



L'-N 




L'-N 




a-a) (L'»H) 



-f, --..) 



Said cyclization reaction is conveniently conducted by treating the inicrmediatc of 
formula (II) or (III) with an appropriate acid, thus yielding a reactive intermediate which 
cyclizcs lo a compound of formula (I-a) or (I-b)» Appropriate acids are, for example, 
strong acids, in particular superacid systems, e.g. methanesulfonic acid, trifluoro- 
meihanesulfonic acid, n^thancsulfonic acid / boron trifluoride, hydrofluoric acid / boron 
trifluoridc, or Lewis acids, e.g. aluminum chloride and the like. In case of superacids the 
reaction is preferably conducted in an excess of said acid; in case of solid Lewis acids, 
e.g. aluminum chloride, the reaction can be conducted by fusing the starting material and 
the reagent, preferably in the presence of an additional salt such as sodium chloride. 



In the foregoing and following preparations, the reaction mixture is worked up 
following art-known methods and the reaction product is isolated and, if necessary. 

further purified. 



10 



Alternatively, the compounds of formula (I) wherein L represents methyl and wherein 
a double bond exists between the piperidinyl and the imida20[2,l-bl[31benzazcpine 
moiety, said compounds being represented by formula (I-c), can be prepared by 
dehydrating an alcohol of formula (IV) or (V). 



15 



20 



CH3 




dchydiaiion 




CH3-N >= 



Said dehydration reaction can conveniently be conducted employing conventional 
dehydrating reagents follow!: g art-known methodologies. Appropriate dehydrating 
reagents are, for example, acids, e.g. sulfuric acid, phosphoric acid, hydrochloric acid, 
meihanesulfonic acid, carboxylic acids, e.g. acetic acid, trifluoroaccuc acid and mixtures 
thereof; anhydrides, e.g. acetic anhydride, phosphorus pcntoxide and the like; other 
suitable reagents, e.g. zinc chloride, ihionyl chloride, boron trifluoridc cihcratc, 
phosphoryl chloride pyridine, potassium bisulfaie, potassium hydroxide. In some 
instances said dehydration reaction may require heating the reaction niixiure. more 
particularly up to the reflux temperature. 

The compounds of formula (I-b) can be convened into the compounds of fonnula 
(I-a) in a number of manners. A first method involves demeihylaling - carbonylating the 
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compounds of formula (I-b) with a Ci.4alkylchloroformaic and subscqucnUy 
hydrolyzing ihc thus obtained compound of formula (Vl-a). 




Ci.4alkyI-0-C-Cl if 



O 

-CI 

CH3-N >rrTrT CMalkyl-O-C-N y^TTzT 

hydrolysis 




a-a) 

5 

The reaction with the Ci.4alkylchloroformate is conveniently conducted by soning 
and hearing the starting material (I-b) with the reagent in an appropriate solvent and in the 
presence of a suitable base. Appropriate solvents are, for example, aromatic hydro- 
carbons, e.g. methylbenzene, dimethylbenzene, chlorobenzene; ethers, e.g. 
1 0 1 .2-dimethoxyethane, and the like solvents. Suitable bases are, for example, alkali or 
earth alkaline metal carbonates, hydrogen carbonates, hydroxides, or OTganic bases such 
as, £iJi-diethylethanamine, H-(l-mcthylethyl)-2-propanamine, and the like. 

The compounds of formula (Vl-a) are hydrolyzed in acidic or basic media following 
conventional methods. For example, concentrated acids such as hydrobromic or 
1 5 hydrochloric acid or sulfuric acid can be used, or alternatively bases such as alkali metal 
or earth alkaline metal hydroxides in water, an alkanol or a mixture of water-alkanol may 
be used. Suitable alkanols are methanol, ethanol. 2-propanol and the like. In order to 
enhance the rate of the reaction it is advanugeous to heat the reaction mixture in 
particular up to the reflux temperature. 

20 

The compounds of formula (1-b) may also be converted direcUy into the compounds 
of fomiula (I-a) by stirring and heating them with an o-halo-Ci^alkyl chloroformate in 
an appropriate solvent such as, for example, a halogcnated hydrocarbon, e.g. 
dichloromeihane, trichloromethane; an aromatic hydrocarbon, e.g. methylbenzene, 
25 dimethylbenzene; an ether, e.g. 1. 2-dimethoxyethane, oprionally in the presence of a 
base such as. for example, an alkali or earth alkaline metal carbonate, hydrogen 
carbonate, hydroxide or an amine, e.g. Il.Ii-dicthyleihanamine. tI-(l-methylethyl)-2- 
propanamine, and the like. 



10 
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The compounds of foimula (I) wherein L is other than hydrogen, said compounds 
being represented by fomula O-d) and said L by l2 can be prepared by M-alkylating 
the compounds of fonnula (I-a) with a reagent of fonnula l2-W (VII). 



H-N 




(VD) 




— T 



a-a) 



fl-d) 



In formula (VU) and hereinafter W represents an appropriate leaving group such as. 
for example, halo. e.g. chloro. bromo and the like; or a sulfonyloxy group such as, for 
example, methanesulfonyloxy. 4-mcthylbenzenesulfonyloxy and the like. 

Said M-alkylation reaction can convcniendy be conducted in a reaction-inert solvent 
such as. for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene, 
dimeihylbenzene and the like; an alkanol. e.g.. methanol, ethanol, l-butanol and the Uke; 
a ketone, e.g.. 2-propanone. 4-methyl-2-pcntanone and the like; an ether, e.g., 
tetrahydrofuran. 1,4-dioxane, l.l'-oxybisethane and the like: a dipolar aprotic solvent, 
e g.. NJl-dimethylformamide, MJl-dimethylacetamide, dimethyl sulfoxide, nitro- 
benzene, l-methyl-2-pyirolkIinonc and the like; or a mixture of such solvents. TTie 
addition of an appropriate base such as, for example, an alkali or an earth alkaline metal 
carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide. e.g.. 
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 
methoxide. sodium etiioxide. potassium ten. butoxide, sodium hydride, sodium amide, 
sodium hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like; or 
an organic base, such as. for example, an amine, e.g., NJl-diethyledianamine, 
£i-(l-methyIethyI)-2-propanamine, 4-ethyImoipholine, pyridine and the like may be 
utilized to pick up the acid which is liberated during die course of the reaction. In some 
instances the addition of an iodide salt, preferably an alkali metal iodide, is appropriate. 
Somewhat elevated temperanires and stirring may enhance the rate of the reaction. 
Alternatively, said M-alkylarion may be carried out by applying an-known conditions of 
phase oansfer catalysis reactions. 

Tlje compounds of formula (I) wherein L is Ci.galkyl or substituted Ci.6alkyl. said 
L being represented by the radical l3h- and said compounds by formula (I-e), can also 
be prepared by reductive M-alkylation of the compounds of formula (I-a) with an 
appropriate ketone or aldehyde of formula l3=0 (VIII). l3=0 represents an intermediate 
of formula UH2 wherein two geminal hydrogen atoms have been replaced by oxygen 




•• ■ •V-'^.s' 



L, • . - 




30 
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(=0) and is a gcminal bivalent Ci.^alkylidenc radical which optionally may be 
substituted. 



H-N 



Ll=0 ^ , 



(vni) 

a-a) (I^) 

5 

Said redui ^ M-alkylarion reaction may conveniently be carried out by reducing a 
nuxture of t^ -actants in a suitable reaction-inert solvent following art-known reductive 
N-alkylation ^Toccdures- In particular, the reaction mixture may be stirred and/or heated 
in order to enhance the reaction rate. Suitable solvents are, for example, water, 

1 0 Ci^kanols, e.g. methanol, eihanol, 2-propanol and the like; esters, e.g. cihyi acetate, 
y-butyrolactone and the like; ethers, e.g. K4-<iioxane, tetrahydrofuran, l,r-oxybis- 
cthane, 2-methoxycthanol and ihe like; halogenated hydrocarbons, e.g. dichtoro- 
mediane, trichioromethanc and the like; dipolar aprotic solvents, eg. £LIi-<iimcthyl- 
formamide, dimethyl sulfoxide and the like; cartx>xylic acids, e.g. acetic acid, propanoic 

1 5 acid and the like; or a mixture of such solvents- The tenn "art-known reductive 
N-alkylation procedures** means that the reaction is carried out either with sodium 
cyanoborohydride, sodium borohydride, formic acid or a salt thereof, e.g. ammonium 
formate and the like reducing agents, or altemarively under hydrogen atmosphere, 
optionally at an increased temperature and/or pressure, in the presence of an appropriate 

20 catalyst such as, for example, palladium-on-charcoal, platinum-on-charcoal and the like. 
In order to prevent the undesircd further hydiogenation of certain functional groups in 
the reactants and the reaction products, it may be advantageous to add an s^propriatc 
catalyst-poison to the reaction mixture, e.g., thiophene, quinoline-sulphur and the like. 
In some instances it may also be advantageous to add an alkali metal salt to the reaction 

25 mixture such as, for example, potassium fluoride, potassium acetate and the like salts. 

The compounds of fomiula (1) wherein L represents a radical Het3-C2-4aUcyl, said 
compounds being represented by fOTmula (I-O can be prepared by the addition reaction 
of a compound of formula (I-a) to an appropriate alkcne of formula (DC). 



/ V Hct'— C2-*aIkcnyl— H ^ / V 

H-N \=T Hd?— Ci^alkyl— N^Vrrrl 

^ OX) 

a-a) a-0 
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The compouSS wherein L is 2-hydroxy-C2.6alkyl. said compounds being 
represented by fonnula (I-g). can be prepared by reacting a compound of formula (I-a) 
with an epoxide (X) wherein r5 represents hydrogen or Ci.4alkyl. 



H-^l >TrTTT 

a-a) 



(X) ' 
OH 



R^— CH— CH2-N VnrT 




a-g) 



The reaction of (I-a) with respectively (IX) or (X) can be conducted by stirring and if 
desired, heating the reactants in a reaction-ineit solvent such as. for example, a ketone, 
eg. 2-propanone. 4-methyi-2-penfanone; an ether. e.g. tctrahydrofuran; an alcohol eg 
methanol, ethanol. l-butanol; a dipolar aprotic solvent, e.g. MJi-dimethylformamide 
and the like. 

■me compounds of formula (I) wherein L is amino-Cz^alkyl. said compounds being 
represented by formula (Vl-b). can be prepared from a compound of formula (I-h) 
wherem L represents P-NH-C2.4alkyi and P is a protective group such as. for example. 
Ci^alkyloxycarbonyl. foUowing ait-known deprotection methods. 

P-NH--C,,a.lcy.-N^^^T "^"""^ H^N-C.^alkyl-N^^T 

(V.-b) 

formula ( VI-c) wherein L represents cyanoCj ^alkyl. 

. (Vl-b) 

Said reduction can be conducted by stirring and, if desired, heating the starting 
material in a hydrogen containing medium in the presence of a catalyst. e.g. palladium- 
on-chareoaJ. platinumHjn-charcoal. Raney Nickel and the like, in a suitable solvent, e g 
methanol, ethanol and the like, or by reduction with a metal hydride. e.g. lithium 
aluminum hydride in an ether. e.g. tctrahydrofuran. 



.11- 

Thc compounds of formula (I) wherein L is a radical of formula -Alk-Y-Hct^ said 
compounds being represented by fomiula (I-i), can be prepared by ailcyladng a 
compound of formula (I-j) with a reagent of fomiula (XI). 

/ \ Hci»-w / — y 

H-Y— Alk-N >rr=T ^ Hci*—Y— Alk-N >=rT 

(xn 

5 a-j) a-o 

Alternatively, the compounds of formula (I-i) can also be prepared by reacting a 
compound of formula (VT-d) with a reagent of formula (XIT). 

/ \ Hci*-Y-H / s^^ 

W— Alk-N VtttT ^ Hct*— Y— Aik-N >=T 

10 (vi.d) a-o 

The above aikyladon reactions may conveniently be conducted in a reacdon-tnert 
solvent, e.g. mcthylbenzene, dimcihylbenzene, 2-propanone, 4-methyl-2-pentanone, 
1.4-dioxane, letrahydrofuran, N^KiimethylforiTiariiide,i4»£I-<limediylacctaniide, 
15 methanol, ethanoi, 1-butanol and the like. The addition of an appropriate base, e.g. an 
alkali metal or earth alkaline metal carbonate or hydrogen carbonate, sodium hydride, 
tLM-dicthylcihanamine or^-(l-methy!ethyl)-2-propanamine may be jscd to pick up the 
acid liberated during the course of the reaction- In order to enhance the rate of the 
reacdon the reaction mixture may be heated. 



20 



25 



The compounds of formula (I) wherein L represents a radical of fcnmula 
-Alk-NH-CO-Het^, said compounds being represented by formula 0-k) can be prepared 
by M-acylating a compound of formula (Vl-b) with a carboxylic acid of formula (Xm) 
or a reactive functional derivadve thereof. 



Hct^— COOH {? 

H2N-C2-4alkancdiyl- 

(xm) 

(yi-b) O-k) 



/ \ Hct^-COOH {? / y 

l—N WT ^ Hcc^-C-NH-C2-4alkanediyi— N Vt=1 

— ^ ocnn ^ 



The reaction of (Xm) with (Vl-b) may generally be conducted following an-known 
amidarion reaction procedures. For example, the carboxylic acid may be convened into a 
30 reactive derivative, e.g. an iinhydride or a carboxylic acid haiide, which subscquenUy is 
reacted with (Vl-b); or by reacting (XIII) and (Vl-b) witii a suitable reagent capable of 
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fomring amides. e.g.. M.N-methanetttraylbis(cyclohexainine]. 2-chloro-l.methyl- 
pyridinium iodide and the like. Said reactions are convenienUy conducted in a suitable 
solvent such as, for example, an ether, e.g.. tetrahydrofuran. a halogenated hydro- 
carbon, e.g., dichloromethane. trichloromethane. a dipolar aprotic solvent and the like. 
The addition of a base such as. for example, M Ji-diethyl-ethanamine and the like may 
be appropriate. 

The compounds of formula (I) wherein L represents Ci.4alkylamino(thio)carbonyl. 
amino can be prepared from the compounds of fomiula (Vl-b) by reaction with a 
Ci.4alkyliso(thio)cyanate in a reaction-incn solvent such as. for example, an ether, c.g. 
tetrahydrofuran. 

The compounds of formula (1) wherein Het> represents an imida2o(4,5-c)pyridin-2-yl 
radical and Y represents NH, said compounds being represented by formula (I-l) can be 
prepared from a compound of fomula (Vl-b) according to the following reaction 
scheme. 

H#*-C^4-lkyI-/^^T ^\ > S=C=:N-Cj.4»lkyl-/^^T 



(Vl-b) 



-NHj 

^.^H H H 



N*;;^ S 



(VI-O 



The isocyanate (VI^) is prepared by reacting (Vl-b) with carbon disulfide in the 
presence of a dehydrating reagent such as M. £i-meihanetetraylbis(cyclohexanamine) 
reaction-inert solvent such as an ether, e.g. tetrahydrofuran. The isothiocyanate is 
reacted with 3,4-diaminopyridine in a reaction-inen solvent such as an ether. e.g. 
tetrahydrofuran, and the resulting thiourea is cyclized by treatment with an appropriate 
metal oxide such as mercurydDoxide. 



in a 



-13- 



The compound (Vl-e) can also be employed lo prepare compounds of fomnula (I) 
wherein L is Ci^alkyiaminoihiocartxjnylamino by reacting (VI-c) with a 
Ci.4alkylaminc in a rcaction-incn solvent such as an ether, e.g. tctrahydrofuran. 

The compounds of formula (I) wherein Hei ^ represents an imidazole and Y 
represents NH, said compounds being represented b;/ formula (I-m) can be prepared 
from the compounds (Vl-b) according to the following reaction scheme: 

CH30^ N-CH3 

H2N-C2^alkyl— N V=T + ^CH-NH-C-S-CHa — 

N ^ CH3O 

(Vl-b) (XIV) 



I N-CH3 J . 

\h-NH-C— NH— Cjualkyl— N V^l 



CH30^ N-CH3 
CH3O 



(Vl-g) 



CH3 



[T /)— NH-C2^alkyl-N^^^^^l 



a-m) 



The compound ( Vl-b) is reaaed with a reagent of fonnuia (XIV) in a reaction-inert 
solvent such as an alcohoU e.g. 2-prDpanol and the thus obtained intermediate ( Vl-g) is 
cyclized by treatment with an acidic aqueous solution. 

TliC compounds of formula (I) wherein and/or represent hydroxymeihyl can 
be prepared by formylating the compounds of formula (I-d) with formaldehyde, 
opdonally in the presence of an appropriate carboxylic acid - carboxylaic mixture such 
as, for example, acetic acid - sodium acetate and the like. In order to enhance the rate of 
the reaction, the reaction mixture is advantageously heated up to the reflux temperature. 



m 

* i 



10 



(W) 




CH2OH 




nie thus obtain«wl compounds (I-n) and (I-o) can be furth -w- . 

conesponding aldehyde or cartx,xyHc acid by 



reaction with suitable reagents such as. for 
nitrate. 



example. manganese(IV)oxide, respectively, silver 
The compounds of formula (I) wherein r4 

snating the compounds of formula (I-d) 
R' r2 



by formula (I-p). can be prepa„«, by hai^i J- '''''' 





halo 
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order .0 enhance the rate of the n««ion. the * 



reaction mixture may be heated. 
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ihc addition salt forms thereof and the stcrcochcmically isomeric forms thereof, 
wherein 

r1, r2. r3 and are as defined under formula (I); and 

Q is (Ci.6allcyl or phenyi)oxycarbonyt or Ci-^iikyl substituted with halo, cyaoo, 
amino, isothiocyanato, (4-amino-3-pyridiny l)aminoduocartx>nylamino or 
(CH30)2CH-CH2-NH-C(=NCH3)-NH., 

Particulariy interesting compounds of formula (VI) arc those wherein Q represents 
Ci^alkyloxycaibonyl, the pharmaceudcally acceptable acid addidon salts thereof and the 

stereochemically isomeric forms thereof. 

In the following paragraphs there are described several methods of preparing the 
starting materials employed in the foregoing preparations. 

The intermediates of formula (II) can be prepared from the corresponding ketones of 
formula (III) by reduction. 

rcducticn 

(HI) : ^ (H) 

Said reduction can conveniendy be conducted by reacting the starting ketone (III) with 
hydrogen in a solvent such as, for example, an alcohol, e.g. methanol, ethanol; an acid, 
eg. acetic acid; an ester, e.g. ethyl acetate; in the presence of a hydrogenation catalyst, 
e.g. palladium-on-charcoal, plaunum-on-charcoal, Raney Nickel. 

In order to enhance the rate of the reaction, the reaction mixture may be heated and, if 
desired, the pressure of the hydrogen gas may be raised. 
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Alternatively, the alcohols of fonnula (II) can also be prepared by reducing the 
ketones (III) with a r«itK:ing agent such as. for example, lithium aluminum hydride, 
sodium bon,hydnde. sodium cyanoborohydride and the like in a suitable solvent such 
as. for example, an ether, e.g. l.l'-oxybisethane. tetrahydiofuran and the like; an 
3 alcohol. e.g. methanol, cthanol and the like. 

The ketones of formula (III) wherein l1 represents methyl, can be prepared from the 
e«>nes wherem l1 represents hydrogen by reductive tf-alkylation wi^ formalde^r 

The ketones of formula (III) wherein l1 represents hydrogen are prepared by 
hydrolysis of a carbamate of formula (Ill-a) in acidic or basic media following 

1 5 zizr^' " '"""^ ''^'^^"^^^'^ '''' °^ -~ - 



o 

II 



Ci^alkyl— O— C — N 



(ni^) 




hydrolysis 



H— N 



reductive ^-alkylation 



CHj— N 




fn™ I 'TT""'"" ^"'-'^ P'^P^ ^ acid halide of 

formula (XV) with on imidazole derivative of formula (XVI). 
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Ci.4alkyl— O— C — N 



O 



•O- 



C— halo 



O 



II 




(XVI) 



(m-a) 



(XV) 



Said reaction is conveniently conducted by stirring and heating the reactants in the 
presence of a base such as, for example, an amine, e.g. M Ji-dieihyleihanaminc, 
H-methylmorpholine and the like, in a suitable solvent such as, for example, pyridine, 
acetoniirilc or a mixture thereof. 

The intermediates of formula (III-c) can be prepared from an ester of formula (XVH) 
by reaction with an imidazole of fomiula (XVI) in the presence of a strong base such as, 
for example, methyl lithium, butyl lithium, sodium amide, a diallcyl lithium amide, e.g. 
diisopropyl lithium amide, or a mixture thereof, in a suitable reaction-inert solvent, e.g. 
tetrahydrofuran, hexane, meihylbenzene and the like, or a mixture thereof. 

Said reaction is conveniently conducted at low temperatures. For example the reagent 
(XVI) may be added at a temperature between about -SO'^C to about -AOf'C to the strong 
base. Subscquendy the ester is added and the reaction mixture is allowed to warm up 
gently to room temperature. 



The intermediates of formula (IV) arc prepared by addition of a Grignard reagent 
(XVIII) to a ketone of formula (XIX) in a reaction-inert solvent. c,g. tetrahydrofuran. 




(XVIO 




(XVUI) 



2 



CH3-N 




R* 



(XIX) 



The tricyclic ketones of fonnula (XIX) in mm arc prepared ftom intennediates of 
fomula (XX) by oxidation with suitable oxidizing reagent in a reaction-inert solvent 




oxidation 




(XX) 



(XIX) 



Suitable oxidizing reagents are. for example, manganese dioxide, selenium dioxide, 
eerie ammonium nitrate and the like. Reaction-inert solvents are, for example, 
halogenated hydiocarbons. e.g, dichloromcthane. trichloromethane and the Uke. 

The compounds of fonnula (XX) wherein the dotted lines do not represent an 
optional bond, can be prepared from the corresponding compounds of formula (XX) 
wherein said dotted lines do represent an optional bond, following art-known 
hydrogenation procedures. e.g. by reaction with hydrogen in the presence of a 
hydrogenation catalyst 




iiydrogenation 




(XX<) 



(XX-b) 



The intemiediates of formula (XX-a) can be prepared from a benzazepine of formula 
CXXl) by reaction with a reagent of formula (XXII) and cyclization of the thus obtained 
intenmediate (XXHI) in an acidic medium. In (XXD) R represents Ci_4alkyl or bodi 
radicals R taken together represent C2.6alkanediyl. e.g. 1,2-eUjanediyl. 1.3-piopane. 
diyl, 2,2-dimethyl-1.3-pn)panediyl.. 



f . ■ . ' J 
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NH2 



H2N-CH — C(0R)2 



(XXI) 



(xxio 




(XXIII) 



(XX-a) 



The preparation of (XXIII) is conveniently conducted by srining and heating the 



reactants in a reaction-inert solvent such as, for examplCt an alcohol, e.g. methanol, 
ethanol and the like. 

The cyclization reaction to the intermediates of formula (XX) is conducted by stirring 
and heating the starting material (XXIII) in a carboxylic acid such as, for example, acetic 
acid, propanoic acid, optionally in admixture with a mineral acid such as, for example, 
hydrochloric acid. 

The intermediates of formula (VI-c) can be prepared by H-alkylating a compound of 
formula (I-a) with a reagent of formula (XXIV) following the procedures described 
hereinbefore for the preparation of the compounds of formula (I-d). 



The intermediates of formula ( Vl-d) can be prepared from the compounds of formula 
(I-j) wherein Y is oxygen by reaction with a halogenating reagent such as, for example, 
thionyl chloride, phosphorous trichloride, phosphoryl chloride and the like, or by 
reaction with a sulfonating reagent such as, for example, methanesulfonyl chloride, 4- 
methyl-benzenesulfonyl chloride and the like. 





a-a) 



(XXIV) 



(VI<) 




G-i-l) 



(VI^ 



The compounds of foimula (I) and (Vl-a). the phaimaceurically acceptable acid 
addition salts and stereochemically isomeric forms thereof posses useful pharmacological 
properties. In particular they are active antiallergic agents, which activity can dearly be 
demonstrated by he test results obtained in a number of indicative tests. 

Antihistaminic activity can be demonstrated in 
'Protection of Rats from Compound 48/80 - induced Lethality' test (Arch. InL 
Pharmacodyn. Ther. 224. 164-176. 1978); 

Tiistaminc - induced Lethality in Guinea Pigs* test (Arch. Idl Phannacodyn. Ther^ 
10 21L 39-51, 1981); 

and the broad andallergic acdvity can be demonstrated in 

'Passive cutaneous anaphylaxis in Rats' test (Drug Dev. Res., 5, 137-145, 1985) (For 
some compounds this test has been modified by replacing compound 48/80 by Ascaris 
allergens) and the 

15 'Ascaris Allergy in Dogs' test (Arch. InL Pharmacodyn. Thcr., 251. 39-51, 1981 and 
Drug Dev. Res..S, 95-102. 1986). 

Tne compounds of the present invention show a broad spectrum andallergic profile as 
is evidenced by the results obtained in the diversity of test procedures cited hcreinbeforc. 

A second advantageous feature of the coiTipounds of the present invention resides in 
their excellent oral activity; the present compounds when adminisiered orally have been 
found to be practically equipoteni with the same being administered subcutaneously. 

A particularly important asset of the present compounds is their lack of sedating 
properties, a troublesome side effect associated with many antihistaminic and antiallergic 
compounds. The non-sedating properties of the present compounds can be 
demonstrated, for example, by the results obtained in studying the sleep - wakefulness 
cycle of the rat (Psychopharmacology, 2L 436-442, (1989)). 

Anoiher interesting feature of the present compounds relates to their fast onset of 
action and the favorable duration of their action. 

In view of their antiallergic properties, the compounds of formula (I) and ( Vl-a) and 
35 their acid addition salts arc very useful in the treatment of broad range of allergic diseases 
such as, for example, allergic rhinitis, allergic conjunctivitis, chronic unicaria, allergic 
asthma and the like. 
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In view of ihcir useful antiallergic properties the subject compounds may be 
formulated into various pharmaceutical forms for administration purposes. To prepare 
i^^c antiallergic composidons of this invendon, an effccdve anK>unt of the pardcuiar 
tr._- ^- compound, in base or acid addidon salt form, as the acdve ingredient is combined in 

5 indmate adnuxiurc with a pharmaceudcally acceptable carrier, which carrier may take a 
wide variety of forms depending on the form of prcparadon desired for administradon. 
. ■ ' ^ These phannaceutical composidons are desirably in unitary dosage form suitable, 

preferably, for administradon orally, recially, pcrcutancously, or by parenxral injecdon. 
For example, in preparing the composidons in oral dosage form, any of the usual 
; 10 pharmaccudcal media may be employed such as, for example, water, glycols, oils, 

alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
3BPP elixirs and soludons; or solid carriers such as starches, sugars, kaolin, lubricants, 

binders, disintegradng agents and the like in the case of powders, pills, capsules and 
tablets. Because of their ease in administradon, tablets and capsules represent the most 
15 advantageous oral dosage unit form, in which case solid pharmaccudcal carriers are 
^. ■■ ■ ■I obviously employed. For parenteral composidons, the carrier will usually comprise 

sterile water, at least in large part, though other ingredients, for example to aid solubility, 
may be included- Injectable soludons, for example, may be prepared in which the carrier 
^ comprises saline soludon, glucose soludon or a mixture of saline and glucose soludon. 

rJ, 20 Injectable suspensions may also be prepared in which case appropriate liquid carriers, 

suspending agents and the like may be employed. In the composidons suitable for 
percutaneous administradon, the carrier optionally comprises a penetradon enhancing 
agent and/or a suitable wetting agent, opdonally combined with suitable addidves of any 
nature in minor proportions, which addidves do not introduce a significant deleterious 
25 effect on the skiiL Said addidves may facilitate the administradon to the skin and/or may 
be helpful for preparing the desired composidons. These composidons may be 
administered in various ways, e.g., as a transdermai patch, as a spot-on or as an 
ointment. Acid addidon salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous 
30 compositions. 

• It is especially advantageous to formulate the aforementioned phamuceudcal 

-< ' compositions in dosage unit form for ease of administration and uniformity of dosage. 

Dosage unit form as used in the specification and claims herein refers to physically 
discrete uiuts suitable as unitary dosages, each unit containing a predetermined quantity 
35 of active ingredient calculated to produce the desired therapeutic cffca in association with 
-jJ the required pharmaceutical carrier Examples of such dosage unit forms are tablets 

(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable 
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solutions or suspensions, tcaspoonfuis, tablcspoonfuls and the like, and segregated 
multiples thereof. 

The present invention also relates to a nicihod of treating warm-blooded animals 
5 suffering from said allergic diseases by administering to said warm-blooded animals an 
effective antiallergic amount of a compound of fomiula (I) and ( Vl-a) or a 
phazmaceudcally acceptable add addidon salt fomi thereof. 

Those of skill in treating allergic diseases in warm-blooded animals could easily 
detennioe the effective amount firom the test results presented hereinafter. In general it is 
10 contemplated that an effective antiallergic amount would be from about 0.001 mg/kg to 
about 20 mg/kg body weight, and more preferably from about 0.01 mg/kg to about 
5 mg/kg body weight. 

The following examples are intended to illustrate and not to limit the scope of the 
15 present invention in all its aspects. Unless otherwise stated all parts therein are by 
weight 

Experimental pan 
A. Preparation of the intermediates 
20 Example 1 

a) To acooled mixture of 54.2 grams of l-(2-phenylethyl)-lH-imidazole, 34.7 grams of 
N.N-diethvlethanamine and 50 mi of pyridine there were added dropwise 69.2 grams of 
ethyl 4-chlorocarbonyi-l-pipcridinecarboxyla:e(temp. ^20 ^'Q and then 30 ml of 
acctonitrilc. The whole was stirred for 2 houis at room temperature and for 4 hours at 

25 reflux tempcracure- After cooling, there were added 30 ml NaOH 50% and rcfluxing was 
continued for 1/2 hour. The cooled reaction mixture was evaporated and the residue was 
taken up in water. The produa was extracted with dichloromethanc and the extract was 
dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel ; 01202 / CH3OH 97:3). The eluent of the desired fraction was evaporated 

30 and the residue was dried, yielding 38 grams (33.9 %) of ethyl 4-[[l-(2-phenyleihyl)- 
lH-iniidazol-2-yl]carbonyl]-l-piperidinecarboxylate (intemi. 1). 

b) A mixture of 9 grams of intenmediate (1) and 50 ml of hydrobromic acid 48% was 
stirred for 5 hours at SO^C The reaction mixnire was evaporated and the residue was 
boiled in 2-propanol. After cooling, the precipitate was filtered off and dried, yielding 

35 10.85 grams (97.5%) of (l-(2-phcnylcthyi>-l{l-imidazol-2-yll (4-piperidinyl)- 
methanone dihydrobromide; mp. 275.3 ®C (in term, 2). 
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c) A mixture of 55 grams of intermediate (2), 70 ml of formaldehyde and 70 ml of 
formic acid was stirred for 5 hours at reflux temperature. After cooling, the reacdon 
mixture was diluted with water and basified with NaOH(aq.). The product was extraaed 
with dichloromcihanc and the extract was dried, filtered and evaporated. The residue was 
5 purified by column chromatography (silica gel ; CH2CI2 / CH3OH 90: 10). The clucnt of 
T " .; the desired fraction was evaporated and the residue was dried, yielding 30 grams 

(82.09&)of (l-mcthyl-4-pipcridinyl) [l-(2-phenylcthyl)-lH-imidazol-2-yl]methanonc 
(intcrm. 3). 

In a similar manner there was also prepared : 
10 [l-[2-(4.fluoTophcnyl)cihyl]-lii-inuda2ol-2-yIl (l-mcthyl-4-pipcridinyl)meihanone 

(interm. 4). 
Example 2 

A mixture of 70.6 grams of intermediate (2) and 700 ml of methanol was hydrogenaied 
1 5 at normal pressure and at room tcmpcramre in the presence of 2 grams of plannum-on- 
charcoal catalyst 5%. After the calculated amount of hydrogen was taJccn up, the catalyst 
was filtered off and the filtrate was evaporated. The residue was crystallized from 
acetonitrile. The prtxiuct was filtered off and dried, yielding 54 grams (75.7 %) of 
a-(l-(2-phenyIethyl>lU-imida2ol-2-yl]-4-pipcridinemethanoi; mp. 144.6 °C (interm. 5). 
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;'•> ;. Example 3 

. A mixture of 28.9 grams of 2-(4-meihy lphenyl)ethanol methanesulfonate, 1 8.6 grams 

^' j^' f* of 1 H-imidazole, 22.7 grams of potassium carbonate and 600 ml of tetrahydrofuran was 

stirred tor i 8 hours at reflux temperature. After cooling, the reaction mixture was 
25 evaporatedandtheresidue was taken up in water and extraaed with 4-methyl-2- 

pcntanone. The extraa was dried, filtered and evaporated and the residue was desrilled 
(13.3 Pa; 120 ''Q, yielding 20,1 grams (83.0%) of l-[2-(4-methylphenyl)cihyl]-lH- 
.\^'- ' imidazole (interm. 6). 

In a similar marmcr there were also prepared : 
: ; •, . 30 l.(2-(3-mcthylphenyl)ethyl]-lli-imidazole; bp. 120*'C at 13.3 Pa (intcrm. 7). 

l.{2-{4.bromophcnyl)ethyll-lll-imidazole (interm. 8). 
"^^^ l.{2-(3<hlorophenyl)cthyll-lH-imidazole; bp. 134*'C at 13.3 Pa (interm. 9). 

Example 4 

^tr^ 35 A mixture of 67 grams of l-(2-chIoroeihyl)-3-methoxybenzene, 53.1 grams of 

~- : m-imidazolc, 99 grams of sodium carbonate, 500 ml of 4-methyl-2-pcntanone and a 

few crystals of potassium iodide was stirred for 48 hours at reflux temperature. After 
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cooling, the reaction nnixcure was diluted with water and extracted with 4-methyI-2- . ; />. ; 

pcntanonc. The extract was dried, filtered and evaporated and the residue was dcstillcd ! V ''. ;' 

(13.3 Pa; 160 **C), yielding 49.5 grams (62.8%) of l-{2-(3-meihoxyphcnyi)cthyl]-lH- 
imidazole (intcmi. 10). 

Example 5 > v>' 

a) To a stirred amount of 250 nil of N.N -dimethvlformamide under nitrogen^ there were r r. ^- ' - " 

added portion wise 6 gi ai i a of a dispersion of sodium hydride in mineral oil and 82.1 "-'-^l^ I*': - 

grams of 4-methylimidazoIc and then dropwisc 132 grams of phenyloxiiane. The whole ■ -- *-*' 

10 was stirred for 50 hours and then diluted with 1(X)0 ml of water. The precipitate was ']-• >•'' -v 

filtered off, washed with water and 2,2*-oxybispropanc and recrystallized from a T: 
mixture of acctonitrilc and cthanol. The product was filtered off and dried, yielding 58. 1 
parts (28.7 %) of S-methyl-a-phenyl-lH-imidazole-l-ethanol; mp. 192.7 **C 
(intcrm. 11). 

15 b) A mixture of 57.1 grams of intermediate (11), 130 ml of 2-propanoi saturated with 
HCl and 500 ml of methanol was hydrogenaicd at nomnal pressure and at room 
lempcraiurc in the presence of 5 grams of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate 
was evaporated. The residue was diluted with water and the whole was basified with 

20 NaOH(aq.). The product was extracted with dichloromeihane and the extracted was 

dried, filtered and evaporated. The residue was co-evaporated with mcihylbenzcnc (3x), 
yielding 52.9 grams (100%) of 5-meihyl-l-(2-phenyleihyi)-lIl-imidazole (intcrm. 12). 



Example $ :*;v:^v^: 

25 To a cooled mixture (ice-bath) of 10. 1 grams of intermediate (10), 12 grams of / . 

N.N -diethvlethanamine and 150 ml of acetonitrile there were added dropwisc 21.95 , \- .,.: .-^':r ,. 

grams of ethyl 4-chldrD-carbonyl- l-piperidinccarboxylaie, keeping the temperature . ■ . : . 
below 20 °Q. After stirring for 2 hours at room temperature and 4 hours at reflux 
temperature, there were added dropwisc 10 mi NaOH. The whole was refliixcd for 1/2 

30 hour, cooled and evaporated. The residue was taken up in water and the product was : •-• ^' -fy 

extraaed with dichloromethanc The exiraa was dried, filtered and evaporated, yielding * y;i ' \r 

22 grams ( 100%) of ethyl 4-{[ 1 -{2-(3-mcthoxyphenyl)ethyi]- lH-iniidazol-2-yl]- : : y 

carbonyl]-l-pipcridinecarboxylate (interm. 13). y '' ! . 

In a similar manner there were also prepared : ^""'^•'I'jy'^^^'g 

35 ethyl 4-((l-(2-(3-chlorophenyl)ethyI]-lH-imidazol-2-yl]carbonyl]-l-piperidine- ', ■ - .-.y- -" . 
carboxylate (interm. 14), 
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I- acctyl-4-[[l-{2-(4-mcthyIphcnyl)ethyll-lH-iniida2ol-2-yllcartx)nyI]pipcri^ 
(intcnn. 15), 

ethyl 4-{I5-mcthyl-l-(2-phcnylcthyl>-lH-imida2ol-2-yl](:arlx>nyl]-l-pipcri^^ 
carboxylaic (intcnn. 16), 
5 ethyl 4-[(l-[2-(3-meihylphcnyl)cihyll-lH-imidazol-2-yl]carbonyl]-l-pipcridin^ 
cartx>xylatc (intcnn- 17), and 

ethyl 4-[[l-{2-(4-bronK>phcnyl)cihyl]-lH-iniiciazol-2-yl]cartx>nyl]-l-pipe^^ 
cartx>xylate (Intcnn. 18). 

10 Example 7 

A mixture of 4.4 grams of intemicdiatc (13) and 120 ml of hydrochloric add 12N was 
stimcd for 72 houn ai reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water, basified with NaOH and extracted with dichlofomethane. 
The extract was dried, filtered and evaporated. The residue was purified by column 
1 5 chromatography (silica gel ; CH2CI2 / <::H30H(NH3) 90:10). The eiucnt of the desired 
fraction was evaporated, yielding 2.63 grams (83.9 %) of [l-I2-(3-methoxyphenyl)- 
ethyl]- lH-imida2ol-2-yl] (4-pipcridinyl)mcthanonc (inierm. 19). 
In a similar manner there were also prepared : 

[1 .[2-(4-mcihyIphcnyl)cthyl]-lH-iniida2Dl-2-yI] (4-pipciidinyl)methanonc 
20 dihydrochloride (interm. 20), and 

II- [2-(3-chlorophcnyl)eihyll-lH-imida2ol-2-yil (4-pipcridinyl)meihanone (intcrm. 21). 

Ex^plC 8 

A mixture of 130 grams of intermcdiaie (16) and lOCX) mi of hydrobrooiic acid 48% was 
25 stirred for 24 hours at 80 **C The reaction mixture was evaporated and the residue was 
■ I recrystallizcd from 2-propanol. After cooling, the precipitate was filtered off and dried, 

yielding 124.2 grams (95,6%) of [5-meihyl- l-(2-phenylethyl)-lH-iniida2oi-2-yl] 
vTv* (4-pipcridinyl)-meihanonc dihydrobromidc (interm. 22). 

In a similar manner there were also prepared : 
;^ :;i 30 [l-[2-(3-mcthylphenyl)ethyl)- m-imidaioW-y 11 (4-piperidinyl)mcthanone 

dihydrobromide (interm. 23), and 

[ I -(2-(4-bromopheny l)cthy 1]- 1 H- imidazoI-2-y 1] (4-piperidiny Dmeihanonc 
dihydrobromide hcmihydrate (interm. 24). 

35 Example 9 

A mixture of 5.24 grams of intcnnediate (24), 2 grams of polyoxy methylene, 3 grams of 
potassium acetate, 2 ml of a solution of thiophcne in methanol 4% and 150 ml of 



-26- 



mcthanol was hydrogcnatcd at normal pressure and at room temperature in the presence 
of 2 grams of platinum-on-charcoal catalyst 5%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The 
residue was taken up in water and the whole was basifled with K2CO3, The product was 
5 extracted with dichloromethane and the extract was dried, filtered and evaporaied, 
yielding 3.2 grams (85.0%) of [l-{2-(4-bromophenyl)ethyl]-lH-imida2ol-2-yll 
( 1 -mcihy 1-4-pipcridiny IVmcthanonc (inicrm. 25). 
In a similar nsanner there were also prepared : 

[I-[2-(3-chlorophcnyl)ethyl]-lHMmidazol-2-yl] (l-methyM-pipcridinyl)mcthanonc 
10 (in term. 26), and 

[l-[2-(3-mcthoxyphenyl)cthyi]-lH-imidazol-2-yl] (l-mcthyl-4-pipcridinyl)n^cthanone 
(interm. 27). 

Example 10 

15 a) A mixture of 3. 16 grams of lli-3-bcnzazepin-2-aminc, 4. 17 grams of 

2,2-dimcthoxycthanamine and 50 ml of methanol was stirred for 16 hours at reflux 
temperature. The reaction mixture was evaporated and the residue was purified by 
column chromatography (silica gel ; ai2Cl2/ CH3OH 95:5). The clucnt of the desired 
Action was evaporated and the residue was stirred in hexanc. The precipitate was 

20 filtered off, yielding 4.9 grams { 100%) of N-<2,2-dimethoxyethyi)-l H-3-benzazepin-2- 
aminc (intcnm. 28). 

b) A mixture of 4.9 grams of intermediate (28), 70 ml of acetic acid and 9 ml of 
hydrochloric acid 36% was stirred for 18 hours at 70**C The reaction mixture was 
evaporated and the residue was talcen up in water. The whole was basified with 

25 NaOH(aq.) and extracted with dichloromethane. The cxtraa was dried, filtered and 

evaporated and the residue %vas puritied by column chromatography (silica gel ; CH2Q2 
/ CH3OH 95:5). The eluent of the desired fraction was evaporated and the residue was 
treated with active ch^coal in l,r-oxybisethane. The whole was filtered and the filtrate 
was evaporated. The residue was triturated in hexane. The product was filtered off and 

30 dried, yielding 1.04 grams (28.5 %) of I lH-imida2of2,l-bl[31bcnzazepine; mp. 85.5 
(interm. 29). 

c) A mixture of 5 grams of intermediate (29), 20 grams of manganese dioxide and 150 
ml of trichloromethane was stirred for 50 hours at reflux temperature. The whole was 
filtered over diatomaceous earth, 20 grams of manganese dioxide were added and 

35 rcfluxing was continued for 48 hours (2x). The reaction mixture was filtered and the 

filtrate was evaporated. The residue was purified by column chromatography (silica gel ; 
CH2CI2 / CH3OH 95:5). The eluent of the desired fraction was evaporated and the 
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residuc was triturated in l,r-oxybiscihanc and then boiled in acctonitrile. After cooling, 
the product was filtered off and dried, yielding 2.61 grams (53.2%) of I lU-imidazo- 
[2,l-b](31benzazepin-ll-one; mp. 218,9 (interm. 30). 

d) A mixture of 10 ml of tetrahydrofuran and 1 .24 grams of magnesium was srined 
5 under a nitrogen atmosphere. 1 crystal of iodine and then diopwisc 1.2 grams of 
bromoeihane were added and at reflux tcmpereature there was added a solution of 6.7 
grams of 4-chloro-l-meihylpipcridine in 25 nil of ictiahydrofuian. After refluxing for 1 
hour, the reaction mixture was cooled (0 **0. Then there were added 25 ml of 
tetrahydrofuran and ponionwise 9.8 parts of intermediate (30), keeping the temperature 

10 below 10 **C. The whole was stirred for ! hour at room temperature and decomposed 
with NH4CI (aq.). The product was extracted with trichloromeihane and the extract was 
dried, filtered and evaporated. Tho residue was purified by column chromatography 
(silica gel ; CH2CI2 1 CH3OH (NH3) 95:5). The eluent of the secoiid fraction was 
evaporated and the residue was crystallized from acctonitrile in 2 fractions, yielding 4.76 

15 parrs (32.2%) of 1 l-(l-methyl-4-pipcridinyl)-l lH-iniidazo(2,l-b)[3]ben2a2epin-l l-ol; 
mp. 155.2 *C (interm. 31). 

Example 1 1 

Following the procedure of example 10 (c) and (d) 2-phenyl- 1 lH-iniicazo(2,l-b][31 
20 benzazepine-ll-one was convened into 1 l-(l-n>ethyl-4-piperidinyl)-2-phenyl-l llI- 
imidazo{2,l-bl[3]benza2epin-l l-ol; mp. 239.8 (interm. 32). 



i^p^ A mixture of 6 grams of intermediate (32) and 3(X) ml of methanol was hydrogenated ai 

'"-^ normal pressure and at room temperature in the presence of 3 grains of palladium -on- 

25 charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (silica gel ; CH2a2 / CH3OH 95:5 CH2CI2 / CHsOHCNHs) 
95:5). The eluent of the desired fraction was evaporated and the residue was crystallized 
from acetonitrile. The product was filtered off and dried, yielding 3.2 grams (53.5%) of 
' 30 6,1 l-dihydro-ll-(l-methyl-4-piperidinyl)-2-phenyl-5Il-imidazo(2,l-b][31benzazepin- 

^•-^ 1 l-ol; mp. 225.3 °C 

"'C'-". ^interm. 33). 

Example 12 

35 a) To a cooled (O^C) mixture of 46.2 grams of 3-fluorobcnzcneihanol, 40 mi of 

N.N-diethvlethanamine and 500 ml of dichloromethanc, there were added dropwisc 41.2 

grams of mcthanesulfonyl chloride, keeping the temperature below 5°C. After stirring for 
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1 8 hours at room temperature, the reaction mixture was diluted with water and extracted 
with dichloromcthanc. The extract was dried, filtered and evaporated, yielding 81 grams 
(100%) of 2-(3-nuorophenyl)ethanol methancsuifonatc (ester) (intcrm. 34). 

b) A mixture of 72 grams of intermediate (34), 45 grams of lil-imidazolc» 55.5 grams 
5 of potassium carbonate and 1000 mi of tetrahydrofuran was sdrrcd overweekcnd ai 

reflux temperature. The reaction mixture was filtered over dicujmaceous earth and the 
filtrate was evaporated. The residue was taken up in water and the product was cxcractcd 
with dichloromcthanc. The extract was dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel ; CH2CI2 / CH3OK 95:5). The r.luent of 
10 ^.e desired fraction was evaporated and the residue was distilled (53.2 Pa; 130 °C)» 

yielding 37.8 pans (60.2%) of l-l2-( 3- fiuorophenyDcthyil-lfl- imidazole (interm, 35). 

c) To a cooled (-70 *0 mixture of 5.5 grams of 2-mcthyl-£i-(l-methylethyl)cihananiinc 
and 100 ml of tetrahydrofuran under a nitrogen atmosphere there were added dropwisc 
22 ml of butyilithium and after stirring for 15 min. at -40 "C 9.5 grams of inicrmcdiatc 

1 5 (35) at -70®C. Stirring ai -70 ''C was continued for 1 hour and then there were added 9.4 
grams of ethyl l-meihyl-4-pipcridinecarboxylate. The whole was stirred fo/ 1 8 hours at 
room temperature, decomposed with water and evaporated. The residue was taken up in 
water and the product was extracted with dichloromcthanc The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel ; 

20 CH2CI2 / CH3OH 95:5 CHiCh I ChsOH 80:20). The eluent of the desired fraction 
was evaporated, yielding 8 grams (50.7%) of [l-[2-(3-nuorophenyl)ethyl]-m-imidazol- 
2-yl](l-mcthy!-4-pipcridinyl)mcihanone (intcrm. 36). 

B. Prvrparation of the final c ompounds 
25 Example \2 

A mixture of 2.5 grams of intermediate (26) and 10 ml of trifluoromethancsulfonic acid 
was stirred for 72 hours at 1 10*^C under nitrogen. After cooling, the reaction mixture was 
poured into ice-waiei and the whole was basified with NaOH (aq.). The product was 
extracted with dichloromeihane and the extract was dried, filtered and evaporated. The 
30 residue was purified by column chromatography (silica gel ; CH2CI2 / CH3OH (NH3) 
95:5). The eluent of the desired fraction was evaporated and the residue was crystallized 
from acctonitrilc. The product was filtered off and dried, yielding 0.95 gram (40.4%) of 
8<hloro-6, 1 1 -dihydro- 1 1 -( 1 .meLhyI-4-piperidinylidene)-5H-imidazol2, 1 -bl[3]- 
benzazepine; mp. 186.6**C (comp. 3.10). 

35 
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Example 14 

A mixture of 2 grams of intermediate (27) and 10 ml of mcthancsulfonic acid was stirred 
for 1 hour at lOO'C. The reaction mixture was poured into ice-water and the whole was 
basified with NaOH (aq.). The product was extracted with dichloromethane and the 
extract was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2/ CH30H(NH3) 95:5). The elueni of the desired 
fraction was evaporated and the residue was converted into the (Z)-2-butenedioate (1:2) 
salt in 2-propanone. The salt was filtered off and dried, yielding 1 gram (30.8%) of 

6,ll-dihydro-8-methoxy-ll-(l-methyl-4-piperidinylidcne)-5il-imidazo(2.1-bI(3)- 
benzazepine (Z)-2-butenedioate(l:2); mp. IQCS^C (comp. 3.01). 

Examnle 1 S 

A mixture of 8 grams of intermediate (36). 24 grams of aluminum chloride and 10.3 

grams of sodium chloride was sdired at 140°C until the whole was melted. Stirring was 

continued for 1 hour at 120''C. The reaction mixture was poured into ice-water and the 

whole was basified with NaOH (aq.). The product was extracted with dichloromethane 

and the extract was dried, filtered and evaporated. The residue was purified by column 

chromatography (silica gel ; CH2CI2/CH3OH 95:5 CH2CI2 / CH30H(NH3) 

90: 10). The eluent of the desired fraction was evaporated and the residue was triturated 

in 2,2'-oxybispropane and recrystallizcd from 4-methyl-2-pentanone. The product was 

filtered off and dried, yielding 0.58 gram (10.8%) of 8-nuoro-6,l l-dihydn>-l 1- 

(l-mcthyl-4-pipcridinylidene).5H-imida2o(2.1-bU3]benza2epine; mp. 152.4'C 
(comp. 3.15). 

Example Ifi 

A mixture of 3.5 grams of intermediate (5) and 10 ml of trifluoromethanesulfonic acid 
was stirred for 18 hours at 1 lO^C. The reaction mixture was poured into ice-water and 
the whole was basified with NaOH (aq.). The product was extracted with dichloro- 
methane and the extract was washed with water, dried, filtered and evaporated. The 
residue was convened into the (E)-2-butenedioate (1:2) salt in ethanol. The salt was 
recrystallizcd from ethanol. yielding 0.8 gram (13.3%) of 6.11-dihydIO-ll- 
(4-piperidinyl)-5^1-imidazoI2.1-bl[3]benzazepine (E)-2-butenedioate (1:2); 
mp. 220.2''C (comp. 5.01). 

Example 17 

A mixture of 2.2 grams of intermediate (33). 10 ml of sulfuric acid and 10 ml of 
methanesuifonic acid was stirred for 2 hours at 70*'C. The reaction mixture was poured 
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into ice-water and the whole was basified with NaOH (aq.). The product was extracted 
with dichloromethane and the extract was dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel ; CH2CI2/CH3OH 95:5 -> CH2CI2/ 
CH30H(NH3) 90: 10). The eluent of the desired fraction was evaporated and the residue 
was crystallized from acetonitrile. The product was filtered off and dried, yielding 0.73 
gram (34.2%) of 6.11-dihydro-l l-(l-methyl-4-piperidinylidenc)-2-phenyl-5H- 
imidazo[2,l-b][3]benzazcpine; mp. 171.5^C (comp. 4.01). 

Example IR 

A mixture of 14.7 grams of intermediate (31) and 150 ml of acetic anhydride was stirred 

for 2 hrjurs at reflux temperature. The reaction mixture was evaporated and the residue 

was taken up in water. The whole was basified with NaOH (aq.) and then extracted with 

dichloromethane. The extract was dried, filtered and evaporated and the residue was 

purified by columin chromatography (silica gel ; CH2CI2/CH3OH 95:5 CH2CI2/ 

CH30H(NH3) 95:5). The eluent of the fu-st fraction was evaporated and the residue was 

taken up in l,r-oxybiscthane. The whole was filtered and the filtrate was treated with 

activated charcoal. After filtration, the soluition was evaporated and the residue was 

triturated in 2,2'-oxybispropane. The product was filtered off and dried, yielding 1.6 

grams ( 1 1 .5%) of product. The second fraction was also evaporated and the residue 

taken up in l.T-oxybisethane. The whole was filtered and the filtrate was combined 

with the 2,2*-oxybispropane-filtrate of the first fraction, and evaporated, yielding an 

additional 8.2 grams (59. 1%) of product. Total yield : 9.8 grams (70.6%) of 

I l-(l-methyl-4-pipcridinylidene).l lH-imida2o(2,l-b](3]bcnzazepinc; mp. 135.8*'C 
(comp. 6.01). 

Example 19 

To a stirred and refiuxing mixture of 7.2 grams of compound (3.10), 4.6 grams of 
diethylethanaminc and 200 ml of meihylbenzene there were added dropwisc 12.5 grams 
of ethyl chloroformate. After refiuxing for 1 hour and subsequent cooling, the reaction 
mixmre was diluted with water. The whole was basified with K2CO3 and then extracted 
with mcthylbcnzene. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CH2CI2 /CH3OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was stirred in l,r-oxybisethanc. 
The product was filtered off and dried, yielding 6.62 grams (77.4%) of ethyl 4-(8- 
chloro-5.6-dihydro-llH-imidazol2,l-bl[31benzazepin-ll-ylidene)-l-piperidine- 
carboxylate; mp. 140.3**C (comp. 3.! 1). 
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Example 20 

a) A mixture of 2.5 grams of compound (1.03) and 50 ml of formaldehyde 40% was 
stirred for 1 week at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water. The whole was basified with NH4OH, stirred for 1/2 
hour and extracted with dichloromethane. The extract was dried, filtered and evaporated 
and the residue was purified by column chromatography (silica gel ; CH2CI2/CH3OH 
95:5). The eluent of the desired fraction was evaporated and the residue was crystallized 
from acetonitrile. The product was filtered off and dried, yielding 0,45 grams (16.3%) 
of ethyl 4.(5,6-dihydro-3-(hydroxymethyi)-l lii-imidazo[2,l-bl[31bcnzazepin-l 1- 
ylidenej-l-piperidinecarboxylate; mp. 191.9*C (comp. 4,11). 

b) A mixture of 20 grams of compound (1.03) and 400 ml of formaldehyde 40% was 
stirred for 2 weeks at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water. After basifying with NH4OH, the product was extracted 
with dichloromeihane. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CH2CI2/ CH3OH 95:5 CH2CI2/ 
CH30H(NH3) 95:5). The elueni of the third fraction was evaporated, yielding 4.1 
grams (17,2%) of ethyl 4-(5,6-dihydro.2,3-bis(hydroxymethyl).l IH-imidazo. 
[2,l-b][3]benzazepin-l l-ylidene]-l-piperidinecarboxylaie (comp. 4.18). 

Examnle21 

A mixture of 13 grams of compound (1.03), 13 grams of potassium hydroxide and 100 
ml of 2-propanol was stirred for 6 hours at reflux temperature. The reaction mixture was 
evaporated and the residue was taken up in water. The product was extracted with 
dichloromeihane and the extract was dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel ; CH2CI2 / CH30H(NH3) 90:10). The 
eluent of the desired fraction was evaporated and the residue was convened into the 
(E)-2-butenedioate (1:2) salt in ethanoL The salt was filtered off and dried, yielding 3.52 
grams (18.3%) of 6,1 1-dihydro-l l-(4.piperidinylidene)-5E-imidazo(2,l-bl(3I- 
benzazepine (E)-2-butenedioate (1:2) hemihydrate; mp. 192.5^*0 (comp. 1.04). 

Example 22 

A mixture of 60 grams of compound (6.02) and 500 ml of hydrobromic acid 48% was 
stirred for 5 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water. After basifying with NaOH (aq.), the product was 
f xtracted with dichloromeihane. The extract was dried, filtered and evaporated and the 
residue was purified by column chromatography (silica gel ; CH2CI2 / CH30H(NH3) 





-32- 




95:5 CH2CI2 / CH30H(NH3) 90:10). The eluent of the first fraction was evaporated 
and the residue was convened into the dihydro bromide salt in cthanol. Tnc salt was 
filtered off and dried, yielding 27.3 grams (37.7%) of ll-{4-pipcridinylidcnc)-l lli- 
imidazo{2,l-b][3]bcnzazcpine dihydrobromide hemihydiate; mp, 246.9*'C (comp. 6.03). 

Example 23 

A mixture of 6. 1 grams of compound (3, 1 1 ) and 100 ml of hydrochloric acid 12N was 
stirred for 18 hours at reflux temperature. The rsacdon mixtiu^ was evaporated and the 
residue was boiled in 2-propanol. After cooling, the precipitate was filtered off and taker, 
up in water. The whole was basified with NaOH (aq.) and then extracted with 
dichloromethane. The extract was dried, filtered and evaporated and the residue was 
boiled in acetoniarile. After cooling, the product was filtered off and dried, yielding 2.9 
grams (59.0*70) of 8-chloro-6J 1-dihydro-l l-(4-piperidinylidene)-5H-imidazo[2J-b]- 
[3]benza2epine; mp. 197.1°C (comp. 3.12). 

Example 24 

To a stirred and cooled (ice- bath) mixture of 5.6 grams of compound (2.12), 50 mi of 
dichloromethane and 2.5 grams of ^,N-diethylethanamine there was added dropwisc a 
solution of 2.38 grams of ethyl chloroformate in 20 ml of dichloromethane. Stirring was 
continued for 1 hour at room temperature. The reaction mixture was diluted with water 
and extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
residue was purified by column chromatography (silica gel ; CH2Q2 / CTHjOH 95:5). 
The eluent of the desired fraction was evaporated and the residue was stirred in 
l,r-oxybiseihane. Tlie product was filtered off and dried, yielding 2.85 grams (40.5%) 
of ethyl 4-(5»6-dihydro-9-mcihyt-l lli-itTiitia2o[2,l-bl(3]bcnzazcpin-l l-ylidene)-l- 
pipcridineca^boxylate; mp. 156.5*C (comp. 2.13). 



A mixture of 1.79 grams of 3-(2-chloroethyl)-2-oxazolidinone, 2.65 grams of 
compound (1.04), 1.3 grams of sodium carbonate, 150 ml of 4-methyl-2-pcnt2none and 
1 gram of potassium iodide was stirred for 18 hours at reflux temperature. After cooling, 
the reacdon mixture was diluted with water. The aqueous layer was separated and 
extracted with dichloronricthane. The combined organic layers were dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; CH2CI2 / 
CH30H(NH3) 95:5). The eluent of the desired fraction was evaporated and the residue 
was convened into the (E)-2-butenedioate (2:3) salt in cthanol. The salt was filtered off 
and dried, yielding 3.4 grams (61.5%) of 3-(2-l4-[5,6-dihydro-nH-imidazo(2,l*b) 
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[3Ibenza2cpin-n-yliclencl-l-piperidinylIcthyll-2-oxa2oiiclinonc (E)-2-butenedioate 
(2:3); mp. 188.8**C (comp. 1.20). 

Example 26 

5 A mixture of 2.3 grams of 6-(2<hlorocihyl)-7-meihyithia2olo[3,2-alpyninidin-5-one, 
2.65 grams of compound (1.04), L3 grams of sodium carbonate and 1(X) ml of 
4-mcihyl-2-pcntanonc was stirred for 24 hours at reflux temperature. After cooling, the 
reaction mixture was diluted with water. The product was extracted with 4-methyi-2- 
pcntanonc and the extract was dried, filtered and evaporated. The residue was purified 
10 by column chromatography (silica gel ; CH2a2 / CH30H(NH3) 95:5). The eluem of 
the desired fraction was evaporated and the residue was crystallized from 2-propanone. 
The product was filtered off and dried, yielding 1 .89 grams (41 .3%) of 6-[?-(4-(5,6- 
dihydro-nH-imida2o(2J-b][3]benzazepin-l I-ylidene;-l-pipcridinyllethyll-7-methyl- 
5H-thiazolo(3,2-aIpyrimidin-5-one; mp. 181. 8^*0 (comp. 1.13). 

15 

Example 27 

A mixture of 0.83 gram of chloroacetonitrile, 2.65 grams of compound (1.04), 
1.1 grams of HJl-<iicthylethanamine and 80 ml of N^H-diniethylacetamidc was sdired 
for 18 hours at room temperature. The reaction mixture was poured into water and the 
20 produa was extracted with dichloromeihane. The extract was dried, filtered and 

evaporated and the residue was crystallized from aceionitrile. The product was filtered 
off and dried, yielding 2.0 grams (65.7%) of 4-(5,6'dihydro-l l^i-imidazo(2,l-b](3^ 
benza^epin-^-ylidene)-l-pipcridineacetonitrile: mp. 220.4**C (comp. 1.26). 

25 Example 28 

A mixture of 1,0 gram of 3-chion)-2-methyl-l-propcnc, 2.6 grams of compound 
( 1 .04), 1 .6 grams of sodium carbonate and 50 ml of M .tl-<limethyiacetamidc was stirred 
for '20 hours at 50°C After cooling, there were added 100 ml of ethyl acetate. The whole 
was washed with water (3x), dried, filtered and evaporated. The residue was purified by 
30 columji chromatography (silica gel ; CH2CI2 / CH3OH 95:5). The clucni of the desired 
fraction was evaporated and the residue was convened into the (E)-2-butene-dioatc (2:3) 
salt in 2-propanol. The salt was filtered off and dried, yielding 2.8 grams (56.7%) of 
6, 1 1 -dihydro- 1 1 -[ I -(2-methy i-2-propcnyl)-4-piperidinylidenel-5H-iniidazo{2, 1 -b J 
I3]bcnzazepinc (E)-2-butencdioatc (2:3); mp. 179.5''C (comp.1.08). 

35 ' 
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Example 29 

A mixture of 1.57 grams of 4-chloro-2-methyl-2-butcnc (dissolved in N^-dimcthyl- 
formamide), 2.65 grams of compound (1.04), 1,1 grams of sodium carbonate, 0.01 
gram of potassium iodide and 100 ml of N,N-dimethylacetamide was stirred for 18 
5 hours at room temperature. The reaction mixture was poured into water and the product 
was extracted with dichloromethanc. The extract was dried, filtered and evaporated. The 
residue was purified twice by column chromatography (silica gel ; CH2CI2 / CH3OH/ 
CH30H(NH3) 90: 10:1; HPLC ; Lichroprep RP18 ; CH3COONH4 in H2O 0.5% / 
CH3OH / CH3CN 40:55:5). The clucnt of the desired fraction was evapcrated and the 
10 residue was crystallized from 2,2*-oxybispropane. The product was filtered off and 
dried, yielding 0.25 gram (7,5%) of 6,11-dihydro-l ^[l-(3-methyl-2-butcnyl)-4- 
piperidinylidenel-5H-imida2o[2,l-b][31be^za2epine; mp. 127.2*C (comp. 1.09). 

Example 30 

1 5 A mixture of 19 grams of compound (2.03), 6 grams of chlcroacctonitrilc, 8 grams of 
NJi-diethyleuhanairiine and XQO ml of £LN-<linieihylformamidc was stirred for 18 hours 
at room temperature. The reaction mixture was cvaf>cratcd and the residue was taken up 
in water. The product was extraaed with dichloromethanc and the extract was dried, 
filtered and evaporated. The residue was purified by coluny; chromatography (silica gel : 

20 CH2CI2 / CH3OH 95:5). Tnc elueni of the desired fraction was evaporated and the 
residue was crystallized from acctonitrile. The product was filtered off and diied, 
yielding 4.15 grams (19.2%) of 4-(9-fiuon>-5,6^ihydn>-l lH-imidazo[2,l-bl[3]- 
bcnzazepin-l l-ylidene)-l-pipcridineacetonitrile; mp. 198.3*'C (comp. 2.08). 

25 Exampl??; 

To a stirred mixture of 2.83 grams of compound (2.03), 2.12 grams of sodium 
carbonate, 50 ml of ^H-<iitnethylformamide and 1 gram of potassium iodide there were 
added diopwise 25.4 grams of 4-chIpro-2-meihyi-2-butenc (dissolved in N,H-diniethyl- 
formamide). Stirring at room temperature was continued for 50 hours. The reaction 

30 mixture was diluted with water and exxactcd with 4-mcihyl-2-pcntanone. The extract 
was dried, filtered and evaporated and the residue was purified by column 
chromatography (silica gel ; CH2CI2 / CH30H(NH3) 95:5). The elucnt of the desired 
fraction was evaporated and the residue was convened into the (Z)-2-butcncdioate (1:2) 
salt in 2-propanone. Tne salt was filtered off and dried, yielding 2.65 grams (45.4%) of 

35 9-fiuoro-6,l l-dihydro-l l-(l-(3-meihyl-2-butcnyl)-4-piperidinylidencl-5H-imida20- 
|2,l-bl[31benza2epine (Z)-2-butenedioate ( 1 :2); mp. 203.4*'C (comp. 2.04). 
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Example 32 

A mixture of 1.5 grams of 3-bromo-l-propenc, 2,65 grams of compound 
( 1 .04), 1 .0 gram of sodium hydrogen carbonate and 100 ml of cihanol was sdrrcd for 5 
hours at reflux temperature. The reaction mixture was evaporated and ihc residue was 
5 taken up in water. The product was extracted with 4-methyl-2-pentanone and the extraa 
was dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel ; CH^di I CH3OH / CH30H(NH3) 90: 10:0 90: 10: 1). The clucnt of the 
desired fraction was evaporated and the residue was converted into die (Z)-2-butenc- 
dioate (1:2) sail in 2-propanone. The salt was filtered off and dried for 2 hours in vacoo 
10 at lOO^C, yielding LI grams (20.5%) of 6,1 l-dihydro- 11 -[l-(2-propeny l)-4- 

pipcridinylidenel-5H-imidazo(2,l-b][3]benzazepinc (Z)-2-butenedioatc (1:2); mp. 
l60.S°C(comp. 1.07). 

Example 33 

1 5 A mixture of 2.7 grams of compound (3.04), 1 gram of polyoxymcihylcnc, 2 mi of a 
solution of thiophenc in mcuSanol 4% and 150 ml of methanol was hydrogenated ai 
nonnai prcs';ure and 50°C in the presence of 1 gram of palladium-on-charcoal catalyst 
10%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated. The residue was purified by column chromatography 

20 (silica gei ; CH2CI2 / CHjOHflSTHa) 95:5). The elucnt of the desired fraction was 
evaporated and the residue was converted into the (E)-2-buienedioatc (1:2) salt in 2- 
propanol. The salt was filtered off and dried, yielding 3.1 grams (59.0%) of 6,1 1- 
dihydn>8-mcihy i- 1 1 -( 1 -methy I-4-pipcridiny lidene)-5H-imidazo[2, 1 -b) [3]ben2a2cpinc 
(E)-2-butenedioaic (1:2); mp. 21 1.0°C (comp. 3.05). 

25 

Example 34 

A mixture of 2.7 grams of compound (5.01), 2 grams of polyoxymethylenc, 2 ml of a 
solution of thiophenc in methanol 4% and 150 ml of methanol was hydrogenated at 
normal pressure and room temperature in the presence of 2 grams of platinum-on- 

30 charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated- The residue was partitioned between 
dichloromethane and NH4OH. The aqueous layer was separated and re-extracted with 
dichloromethane. The combined organic layers were dried, filtered and evaporated. The 
residue was crystallized from a mixture of 2,2*-oxybispropane and acctonitrilc (2x). The 

35 prxxiuct was filtered off and dried, yielding 0.76 grams (26.2%) of 6,1 ^dihydn>^-(l- 
met}lyl-4-pipcridinyl)-5^^-imida2o(2,^bll3|ben2azepinc hemihydrate; mp. 1 P.S^C 
(comp. 5.02). 
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A mixture of 2.65 grams of compound (1.04), 20 ml of acetic acid and 15 ml of 
2-propanonc was stincd for 2 hours at room temperature under nitrogen. There were 
5 added portion wise 1.5 grams of sodium tetrahydroboraie and stirring was continued for 
18 hours. The reaction mixture was diluted with water and basified with NaOH 15%. 
The prodiK:t was extracted with dichloromethane and the extract was dried* filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; dli^Z I 
CH3OH/CH30H(NH3) 90:10:1). The elucnt of the desired fraction was evaporated 
10 and the residue was convened into the (Z)-2-butencdioate (1:2) salt in 2-propanone. The 
salt was filtered off and dried, yielding 2.5 grams (46.3%) of 6,U-dihydn>-l l-[l-(l- 
lnethyIethyl)-4-piperidinylidene]-5H-ir^jdazo[2,I-bl[3]benza^cpinc (Z)-2-butencdioa£c 
(1:2); mp. 183.6*'C (comp. 1.06). 



A mixture of 4 grams of compound (4.03), 2 ml of acetic acid, 3 grams of sodium 
acetate and 20 ml of fomMidchydc 37% was stirred for 50 hours at reflux temperature. 
The reaction mixture was evaporated and the residue was taken up in water. The whole 
was basified with NaOH (aq.) and extiaaed with a mixture of dichloromethane and 

20 methanol. The extract was dried, filtered and evaporated and the residue was purified by 
column chromatography (silica gel ; CH2CI2 / CH3OH 95:5 CH2CI2/ CH30H(NH3) 
90: 10). The cluent of the desired fraction was evaporated and the residue was 
crystallized from a mixture of acetonitrile and 2,2*-oxybisptbpanc. The product was 
filtered off and dried, yielding 0.4 grams (9.2%) of 6,1 l- dihydro-3-mcuiyl-l 1-(1- 

25 methyl-4-pipcridinylidene)-5H-imidazo[2,l-b][3]bcnzazepine-2-mc*Jianoi; 
mp. 166,8'C (comp. 4.21). 

Example 37 

A mixture of 1.6 grams of (2-pyridinyl)cihene. 2.7 grams of compound (5.01) and 100 
30 ml of 1-butanol was stirred for 18 hours at reflux temperature. The reaction mixture was 
evaporated and the residue was purified by column chromatography (silica gel ; CH2CI2 
/CH30H/CH30H:NH3 90:10:1). The eluent of the desired fraction was evaporated 
and the residue was crystallized from acetonitrile. The product was filtered off and 
dried, yielding 1 .7 grams (45,6%) of 6,1 1-dihydro- 1 l-f 1 -[2-(2-pyridinyl)ethyll-4- 
35 piperidinyll-5H-imidazo-l2,l-bl[3]bcnza2epine; mp. 170.3**C (comp. 5.04). 



15 
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Through a stiired mixture of 32 grams of compound (1.04) and 300 mi of methanol was 
bubbled gaseous oxiranc for I hoiir at room temperature. After stining for 3 hours at 
room tempcrarure, the mixture was purified by column chromatography (silica gel ; 
CH2CI2 / CH3OH / CH30H:NH3 90: 10:0 90: 10:5). The elucnt of the desired 
fracdon was evaporated and the residue was convened into the (Z)-2-butcnedioatc salt in 
aceionitiile. The salt was filtered off and dried, yielding 15 grams (23. 1%) of 
4-(5,6-dihydro-l lH-imidazo(2,l-b][3]bcn2azcpin-l l-ylidene)-l-pipendineethanoi 
(Z)-2-butenedioate(l:2); mp. 145.7^C (comp. 1.30). 



Example 39 

A solution of 9.6 grams of compound (4.08) in 300 ml of methanoi/NH3 was 
hydiogenated in the presence of 3 grams of Rancy Nickel catalyst. After complete 
reaction, the catalyst was filtered off and the filtrate was evaporated, yielding 12 J grams 
15 (100%) of 4-(5.6-dihydn>-3-meihyl-l lH->niida2ol2,i-b][31benza2cpin-l l-ylidene)-!- 
piperidineethanamine (comp. 4.09). 

Example 40 

0.57 Grams of lithium aluminum hydride were added pordonwise to 100 ml of 
20 tctrahydrofuran under nitrogen. A solution of 2.3 grams of compound ( 1 .26) in 

tetrahydrofuran was added dropwise and the reaction mixture was stirred for 3 hours at 
reflux temperature. The mixture was decomposed with 2 ml of water* 2 ml of a sodium 
hydroxide solution 15% and 2 parts of water. After filtration over diatomaceous earth, 
the filtrate was evaporated, yielding 2.3 grams (97.5%) of 4-(5,6-dihydro-l IH- 
25 imida2o[2,l-bl[31ben2azcpin-l l-yD-l-piperidineethanamine (comp. 5.07). 

Example 41 

A soludon of 3.1 grams of compound (i.30) in ti.N-dimethylacetamide was added 
dropwise to a mixture of 0.7 grams of a sodium hydride dispersion 50% and 200 ml of 

30 H^-dinieihylacetamid^ under nitrogen and at room temperature. After stirring for I 
hour, 1,1 grams of 2-chloropyrimidine were added and the whole was stirred for 16 
hours at room temperature. The rf-acuon mixture was decomposed with water and the 
produa was extracted with dichlorometiiane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; CH2O2 / 

35 CH3OH 90: 10). The eluent of the desired fraction was evaporated and the residue was 
convened into the (Z)-2-buiencdioate salt in 2-propanone. The salt was filtered off and 
dried, yielding 1.4 grams (22.6%) of 6,1 1-dihydro-l l-Il-[2-(2-pyrimidinyloxy)ethyl]. 



i 
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4-pipcriciinylidencl-5fcI-imidazo[2,l-b][3Iben2azcpmc (Z)-2-butcnedioatc( 1 :2); 
mp. 172.6°C (comp. L31). 

Example 42 

5 A mixture of 3.3 grams of 2-chIoropyrimidine, 3.2 grams of compound (4.09), 1,26 
grams of sodium hydrogen carbonate and 200 ml of cihaj;o! was stirred for 18 hours at 
reflux temperature. The reaction mixture was evaporated and the residue was taken up in 
water. The product was extracted with dichloromethane. The extraa was dried, filtered 
and evaporated- The residue was purified by column chromatography (silica gel ; 
10 CH2CI2 / CH3OH 95:5 ^ 90: 10). The clucnt of the desired fraction was evaporated and 
the residue was crystallized from acetonitiile. The product was filtered off and dried, 
yielding 2.56 grams (63.9%) of N-[2-(4-(5.6-dihydro-3-methyl-l l^i-imida2o{2,l-bl- 
[3Ibcnza2cpin-ll-ylidcnc)-l-piperidinyl]ethyl]-2-pyrin^udinamine; mp. 171.3*C 
(comp. 4.10). 

15 

Example 43 

A mixture of 2.0 grams of 5-bromo-l,3,4-thiadia2olc-2-amine, 3.42 grams of 
compound (1.27). 1.2 grams of sodium carbonate, 0.01 grams of potassium iodide and 
200 ml of N^-dimethylacetamidc was stirred for 4 hours at ITJOPC. Tne reacnon 

20 mixture was evaporated and the residue was stirred in dichloromethane. The organic 
layer was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2 / CH3OH / CH30H:NH3 90: 10: 1 ^ 90:7:3). The 
elucnt of the desired fracdon was evaporated and the residue was crystallized from 
acetonitrile and ethanoL The product was filtered off and dried, yielding 1.62 grams 

25 (36.2%) of N2.[2.{4-(5,6-dihydro-l lH-imidazo(2,l-b][3]bcnza2epin-l l-ylidene)- 
l•p^peridinylJclhyl^l,3,4-lhiadiazolc-2,5-diamine; mp. 251.4**C (confip. 1.33). 

Example 44 

To a stirred mixture of LI grams of 3-furancarboxylic acid, 1.9 grams of fcl.tl-dicthyl- 
30 cLhanaminc and 200 ml of dichloromethane were added portionwisc 2.4 grams of 

2-chIoro-l-methyIpyridinium iodide. After stirring for I hour at room temperature, a 

solution of 2.9 pans of compound (1 .27) in dichloromethane was added dropwisc. 

' Upon completion, the reaction mixture was stirred for 18 hours at room temperature. 

The reaction mixture was basificd with K2C(>j(aq.) znd extraaed widi dichloromethane. 
35 The extract was dried, filtered and evaporated. The residue was purified by column 

chromatography (silica gel ; CH1CI2 / CH3OH 94:6 90: 10). The eluent of the desired 

fraction was evaporated and the residue was converted into the (Z)-2-butencdioaie salt in 
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2-propanone. The salt was filtered off and dried, yielding 1.88 grams (31.5%) of 
ti-[2-[4-(5.6-dihydro-i lH-iniidazo(2,l-b)(3]bcnzazepin-l l-ylidene)-l-pipcridinyll- 
cthyl]-3-fur3Jicarboxamidc (Z)-2-buiencdioatc(l:2); mp. 202.9*'C (comp. 1.35). 

E xample 45 

A mixture of 0.6 grams of isocyanatomeihane. 3.1 grams of compound (1J27) and 100 
ml of tetrahydrofuran wa5 sdncd for 18 hours at room temperature. The reacdon 
nruxture was evaporated and the residue was crystallized from aceionitrile. The 
precipitated product was filtered off and dried, yielding 2.0 grams (54.7%) of 
N-[2-[4-(5,6-dihydro-l IH-imidazo[2,l-b][3jbcnza2enin-l l-y^idene)-l-pipcridinyl]- 
ethyl]-£^-n-.ethylurea; mp. 178. rC (comp. 1.36). 

Example 46 

a) To a stirred and cooled (-lO^C) mixture of 18 grams of carbon disulfide, 7.22 grams 
of N.ir-meihanctetrayibis(cycIohexanamincl and 150 ml of tetrahydrofuran was added 
dropwise a solution of 10.8 grams of compound (1.27) in tetrahydrofuran. After 
stirring for 1 hour at room temperature, the reaction mixture was evaporated, yielding 12 
grams (97.5%) of 6,1 1-dihydro-l l-[I-(2-isothiocyanatocthyl)-4-pipcridinylidene]-5H- 
imida2o[2,l-bl[3]bcnzazepine (comp. 1.37). 

b) A mixture of 2.7 grams of 3.4-pyridinediamine, 8.8 grams of compound (1.37) 
'd.\d 150 ml of teL'ahydrofuran was stirred for 18 hours at reflux temperature. To the 
obtained reacdon mixture were added 7,6 grams of mercury(II)oxidc, 0.01 grams of 
sulfur and 150 ml of tetrahydrofuran. After refluxing for 5 hours, the reaction mixture 
was filtered while hot over diaiomaceous eanh and the filtrate was evaporated. The 
residue was purified by colunin chromatography (silica gel ; CH2CI2 / CH3OH / 
CH30H:NH3 90:5:5). The eluent of the desired fraction was evaporated and the residue 
was convened into the (E)-2-butencdioate salt in methanol. The salt was filtered off and 
dried, yielding 1.65 grams (14.-1%) of N-{2-{4.(5,6-dihydro-l lti-imida2o(2,l-b] 
[3]bcn2azepin-l 1-ylidene)- 1 -piperidinyllethyl]- lil-!mida2o[4,5-c]pyridin-2-amine 
(E)-2-buienedioate<l:3) hemihydraie; mp. 203.0*'C (comp. 1.39). 

Example 47 

1 Gram of gaseous meihanamine was bubbled through 100 ml of tetrahydrofuran. A 
solution of 3.5 grams of compound (1.37) in tetrahydrofuran was added and the reacdon 
mixture was stirred for 2 hours ai room temperature. After evaporation, the residue was 
purified by column chromatography (silica gel ; CH2CI2 / CH3OH / CH30H:NH3 
90: 10:0 — ► 90: 10: 1 ). The eluent of the desired frac Jcri was evaporated and the residue 
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was crystallized from 2,2*-oxybispropane. The crystallized product was filtered off and 
dried, yielding 0.9 grams (23.0%) of N-[2-(4-(5,6-dihydro-l lE-imidazo[2,l-b][3]- 
bcnzazcpin-l l-ylidencVl-piperidinyilethyil-if-methylihiourca hcmihydratc; 
mp. 155.2°C (comp. 1.40). 

5 

a) A mixture of 7.6 grams of compound ( 1 .30) and 1 00 mi ot thiony 1 chlCTidc was 
stirred for 2 hours a: reflux icmperaturc. The reaaion mixture was evaporated and the 
residue was sdrred in meihylbenzenc {2x). Ttic obtair-d residue was dissolved in water 

10 and treated with sodium carbonate. The product was cxtr£Cied with dichlorc methane. 
The extract was dried, filtered and evaporated. The residue was purified by column 
chromatography (siUca gei ; CHtICIi I CK3OH 95:5). The elueni of the desired fraction 
was cvaporaicd and tlic residue was convened into the t Z)-2-bu:enedioate sail iri 
2-propanonc. The sail was filicred off and dried, yicldii:g 0.7 grams (5%) of 

15 n-[l-(2-chIoroethyl)-4-pipcridinyiidenel-6,l i-dihydro-5.U<^dazo[2,l-b][3]- 
bcnzazepine (Z)-2-butenedioaie(l:2); mp. 169.9*'C (comp, 1.41). 

b) A mixture of 2.8 grams of l-meihyMH-iniidazol-2-thiol, 6.5 grams of compound 
(1.41), 8.3 grams of potassium carbonate and 200 mi of 2-propanone was sdired for 18 
hours at reflux temperature, 'flic reaction mixture was cvapora-ed, the residue was taken 

20 up in dichloromcthane, washed with water, dried, filtered and evaporated. The residue 
was purified by column chromatography (siiica gel ; CH2CI2 / CH3OH 90:10). The 
ciuent of the desired fraction was cvaporaicd and the residue was taken up in 
meihylbenzenc and treated with activated charcoal. The whole was filtered while hot, 
the filtrate was allowed to cool aivl was then evaporated. The residue was convened into 

25 the cyclohexanesuifamatc salt in 2-?ropj»none and eihaiiol. The salt was filtered off and 
dried, yielding 1.6 grams (10.5%) of 6,1 1-dihydro-l l-{l-[2-I(l-methyl-lH-iniidazol-2- 
yl)thio]eihyl]-4-piperidinyHdenel-5H-imidazo(2,l-bl[31berzazepinc cyclohexane- 
suifamatc (1:2); mp. 265.4*C (decomp.) (comp. 1.42). 

30 Expirpplc 49 

A mixnire of 9.6 grams of methyl N-(2,2-dimethcr ycthyO-Jf-meihylcarbamimido- 
thioaie hydroiodide, 9.3 grams of compound (1.27) and 200 ml of 2-propanol was 
stirred for 1 8 hours at .-cfiux temperarure. Tne reaction mixture wa5 evaporated and the 
residue was stincd in 200 pans of a hydrochloric acid soluuon IN. After stirring for 18 
35 hours at room temperature, the whole was treated with potassium carbonate and the 
prxxiuct was extracted with dichloromethanc. The extract was dried, filtered and 
evaporated. The residue was purine:^ by column chromatography HPLC (silica gel ; 
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CHCI3 / CH3OH 98:2). The elueni of the desired fraction was evaporated and the 
residue was converted into the cyclohexanesulfamate salt in 2-propanonc and ethanol. 
The salt was filtered off and dried, yielding 0.71 grams (3%) of 4.(5.6-dihydro-l lii- 
imida2o(2, 1 -b] [Slbenzazepin- 1 1 -y lidene)-£i-( 1 -methyl- lU-iniidazol-2-yl)- 1 -pipcridine- 
ethanamine cyclohexanesulfamate (1:3) dihydrate; mp, ISS.Q^'C (comp. 1.44). 

Example 5Q 

A mixture of 1.42 grams of 2-mercapto-4-pyrimidinonc, 3.1 grams of compound (1.27) 
and 1 ml of N.H-dimcthylacctamidc was stirred for 4 hours at 140*'C. After cooling, the 
mixture was purified by column chromatography (silica gel ; CHCI3 /CH3OH 95:5). 
The eluent of the desired fraction was evaporated and the residue was converted into the 
hydrochloride salt in 2-propanone. The salt was filtered off and dried in a dry pistol, 
yielding 1.8 grams (32.9%) of 2-([2-(4.(5.6-dihydro-l lii-imidazo-[2,l-bl[31- 
benzazcpin-1 l-ylidene)-l-piperidinyl]ethyl]amino]-4(liD-pyrimidinone trihydrochloridc 
dihydrate; mp. 234,8°C (comp. 1.45). 

Example 51 

A mixture of 1 gram of compound (4.1 1), 5 grams of manganesc(IV)oxidc and l(X) ml 
of trichloromethane was stirred for 2 hours at reflux temperature. The reaction mixture 
was filtered while hot over diatomaceous earth. After evaporation, the residue was 
purified by column chromatography (silica gel ; CH2CI2 / CH3OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was crystallized from l.T-oxybis- 
ethane. The product was filtered off and dried, yielding 0.48 grams (48.6%) of ethyl 
4.(3-formy 1.5,6-dihydro- 1 1 H-imidazo( 2, 1 -b] [ 3 1 bcnzazcpin- 1 1 -y Udenc)- 1 -pipcridinc- 
=carboxylate; mp. 138.2*'C (comp. 4.15). 

Example 52 

To a stirred solution of 9,7 grams of compound (4. 15) in 100 ml of water was added 
dropwise a solution of 13.7 grams of AgN03 in 50 ml of water and then a solution of 
1 3.3 grams of potassium hydroxide in 50 ml of water. After stirring for 18 hours, the 
reaction mixture was filtered and the filtrate acidified with hydrochloric acid. After 
evaporation, the residue was stirred in methanol, the precipitate was filtered off and the 
filtrate was evaporated. The residue was purified by column chromatography (silica gel ; 
imjOAc / H2O / CH3OH 55:0.5:45). The eluent of the desired fraction was evaporated 

and the residue was stirred in 2-propanone and activated charcoal. The precipitate was 
filtered off and the filtrate was evaporated. The residue was crystallized first from 
2.2'-oxybispropane and then from acetonitrile. The product was filtered off and dried. 




yielding 0.3 grams (3%) of l^[l-(cthoxycarbonyl)-4-piperidinylidcnc]-6,l^<iihyd^o- 
5^i-imidazo[2,l-b][3]benzazepinc-3-ca^boxylic acid; mp. 182.2*'C (comp. 4.17). 
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Example 53 

To a stirred mixture of 2.93 grams of compound (4.03), 1 .3 grams of sodium acetate 
and 30 ml of acetic acid was added dropwise a solution of 1,6 grams of bromine in 20 
ml of acetic acid. After stirring for I hour at 30*^0, the mixture was evaporated and the 
residue was taken up in water. The aqueous solution was treated with sodium 
hydroxide and the product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel 
; CH2CI2 / CH3OH 95:5 CH2CI2 / CH3OH / CHsOHrNHs 90:8:2). The eluent of 
the desired fraction was evaporated and the residue was boiled in acetonitrile. After 
cooling, the precipitated product was filtered off and dried, yielding 0.96 grams (25.8%) 
of 2-bromo-6, 1 1 -dihydn>3-methyl- 1 1 -( 1 -mcthyI-4-piperidinylidene)-5H-imida20- 
(2.1-b][3]ben2azepine; mp. lie.O^'C (comp. 4.22). 
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All compounds listed in Tables 1-6 were prepared following methods of preparation 
described in examples 13-53, as is indicated in the column Ex. No. 



••1-1 



J 



Tai2l£_L 



Co. 
No. 



1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.10 
1.11 

1.12 
1.13 



1.14 



1.15 



1.16 



1.17 



Ex. 
No. 



13 
13 
19 
21 
34 
35 
32 
28 
29 
25 
33 

26 
26 



25 

37 
28 

25 



L-N 




CH3- 
CH3- 
H5C2OOC- 
H- 
C2H5- 
CH3CH(CH3)- 
CH2=CH-CH2- 
CH2=C(CH3)-CH2- 
CH3-C(CH3)=CH-CH2- 
C6H5-CH=CH-CH2- 
C6H5-CH2- 

CH,0-^^(CHj)j— 




Physical data 



mp.209.3*C/CF3SO3H 
mp. 154.5<'C 
mp, 170.6'C 

mp. 192.5''C/ 1/2 H20 . 2(E)* 
mp. 184.2''C/2(Z)* 
mp. 183.6«'C/2(Z)* 
mp. 160.8*C/2(Z)* 
mp. 179.5*'C/3/2(E)* 
mp. 127.2"C 
mp. 172.2''C/(E) 
mp. 207.2*C 

mp. 180.5'C/2(COOH)2 
mp. ISl.S'C 



mp. 197.8»C/H20.3(E)* 



mp. 163.8'C 
mp. 199.0'C 

mp. 257.4''C 
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Co. 
No. 


Ex. 

No. 


L- 


Physical data 


1.18 


34 




mp. 160.3^C 


1.19 


26 


CHj-(;°^-CHj- 
N— 


mp. 162.rC/H20.2(E)* 


1.20 
1.21 


25 
25 


O 

U 

o 
u 

H5C2-N^N-<CH2)2— 
N-N 
O 

JJ 

HN N-(CHi)3 — 


mp. 188.8*'C/3/2(E)* 
mp. 170.7*»C/2(Z)* 


1.22 


25 


mp. 194.7*'C 


1.23 

1.24 
1.25 
1.26 
1.27 
1.2S 
1.29 
1.30 


25 

25 
25 
27 
21 
39 
38 
38 


C2H5-0-(CH2)2- 
CH3 0 
CH3— HC— NH-C-(CH2)2 — 
H5C200C-NH.(CH2)2- 
NC-CH2- 
H2N.(CH2>2- 
H2N-(CH2)2- 
HO-(CH2)2- 

HO-(CH2)2- 
/^N 


mp. 176.5''C/2(Z)* 

mp. 165^*'C 

mp. 167.2*'C/2(E)* 

mp. 220.4*'C 

mp, 186.6**C/ 1/2 H2O . 3(E)* 
mp.225,rC/CF3S03H 
mp, 145.7*'C/2(Z)* 


1.31 


41 


mp. 172.6°C/2{Z)* 


1.32 


42 


<\ /)-NH-(CH,)2— 


mp. 165.rC 


1.33 
1.34 


43 
43 


N-N 

X ^>-NH-(CH2)2— 
. HjN S 

(I ^NH-(CH2)2— 


mp, 251.4*'C 

mp. 205.5*'C/l/2H2O/4** 


1.35 


44 


fC> .? 

V / C— N H-(CH2)2— 
0 


mp. 202.9'*C/2(Z)* 


1.36 
1,37 


45 

46 


CH3-NH-C-NH— (CH2)2- 

SCN-{CH2)2- 


mp, 178. rC 
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Co. 
No. 


Ex. 
No. 


L- 


Physical data 


1.38 


46 


^ NHj 

N^^^jJ— NH-C-NH-(CH2)2 — 
H 

N 




1.39 


46 


mp. lOZXfCi I/2H20 . 3(E)* 


1.40 
1.41 

i.42 

1.43 
1.44 


47 
48 

48 

49 
49 


S 

CHj - N H-'C- NH— (CHifc - 

Cl.(CH2)2- 
CHj 

OCHj rf-cHj 

CHjO-CH-CH2-NH-C-NH-<CH2)2- 
CH3 


n^. 155.2*C/1/2H20 
rap, 169.9*C/2(Z)* 

nip. 265.4''C (dec.) / 2** 

HI 

mp. 153.9**C/2H20.3** 


1.45 


50 


N NH-(CH3)2- 
O 


mp, 234.8*'C / 2H20 . 3HCI 



* : 2-biiieiiedioate ** : cyctohexanesulfamaiB 



Q 

lablfii L-N \=( 




Co. 
No. 


Ex. 
No. 


. L- 


Rl 


Physical daa 


2.01 


13 


CH3. 


F 


mp. 195.7*'C/2(E)* 


2.02 


19 


H5C2OOC- 


F 


mp. 175.2*»C 


2.03 


21 


H- 


F 


mp. ISO.rC 


2.04 


31 


CH3-C(CH3)=CH-CH2- 


F 


mp. 203.4<'C/2(Z)* 
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Co. 


Ex. 


L- 




Physical data 


No. 


No. 












e vf CHi 

o 










c 

r 




2.06 


25 


n ^(CH,>, — 
o 


F 


mp. 162.2*'C / 3/2 H2O . 5y2(E)* 


2.07 


25 


o 


r 


mp. jiii.y c/ JVC.) 


2.08 


30 


NC-CHj- 


F 


mp. 198.3^C 


2.09 


39 


H2N-(CH2)2- 
<\ />-N«-<CH2)i— 


F 




2,10 


42 


F 


mp. 165.PC/3(Z)* 


2.11 


43 




F 


mp. 238.6^C 


2.12 


13 


H- 


CH3- 


mp. 203.1*'C 


2,13 


24 


H5C2OOC- 


CH3- 


mp. 156.5°C 


2.14 


33 


CH3- 


CH3- 


mp. 214.3**C 


2.15 


26 


fi-XK 

0 


CH3- 


mp. 202.2''C 


2.16 


30 


NC-CH2- 


CH3- 




2.17 


39 


H2N-(CH2)2- 
/ ^)_NH-(CHj)j— 


CH3- 


mp. 219.3*C/3(E)* 


2.18 


42 


CH3- 


mp. 131. 


2.19 


26 


CH30-<^^(CH2)2- 


CH3- 


mp. l92.6*'C/5/2(COOH)2 


2.20 


44 


V / C-NH-(CH2)2- 


CH3- 


mp.214.2^C/2(Z)* 


2.21 


13 


CH3- 


Br 


mp. 213.4^'C 



* : 2-buienedioaie 
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Table ^ 



L-N 










p2 


Physical data 


No. 


No. 








3.01 


14 


CHy 


CH30- 


mp. 190.3^ / 2(Z)* 


3.02 


19 


H<CoOOC- 


*3\^~ 


mp. 104.4*^0 






H- 




mp. I84.4*C 


3,04 


13 


H- 


CH3- 


inp.221.9**C/2(E)* 


3.05 


33 


S w ^CH3 

Q 


CHv 


mo 211 O^C / 2fEj* 


3.06 


25 


CH3- 


mp. 199.8''C 


3.07 


25 








ll /, I] 


CH3- 


mp. 214.2**C 


3.08 


25 




CH3. 


mp. 162.3**C/H20.3(F)* 


3.09 


25 








o 


CH3- 


mp. 235. 1*^0 / 2H2O . 3Ha 


3.10 


13 


CH3- 


a 


mp. 186.6*'C 


3.11 


19 


H5C200C- 


a 


mp. 140.3*'C 


3.12 


23 




a 


mp. 197. l^C 










3.13 


26 


0 


a 


mp. 217.6*'C 


3.14 


30 


NC-CH2- 


a 




3.15 


15 


CH3- 


F 


mp. 1 5X4^*0 


3.16 


19 


H5C200C- 


F 


mp. 149.4*'C 


3.17 


21 


H- 


F 
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Co. 


Ex. 


Ir 


r2 


Physical data 


No. 


No. 








3.18 


26 


O 


F 


rap. 192.2*'C / H2O . 3/2(E)* 



Tabic 4 




Co. 


Ex. 


L- 


r3 


r4 


Physical data 


No. 


No. 










4.01 


17 


CH3- 


H 


C6H5 


mp. 171J*C 


4.02 


13 


H 


-CH3 


H 


mp. 167.0 *»C 


4,03 
4.04 


33 
25 


CH3- 


-CH3 
.CH3 


H 
H 


mp. 172^ **C 
mp. 212.4 **C 


4.05 


25 




-CH3 


H 


mp. 1 86.3 ^'C/ 3(E)* 
H2O 


4.06 


25 


CHjO-H^^— (CH2)2 - 


.CH3 


H 


mp. 150.6 ^'C / 5/2(COOH)2 
H2O 


4.07 


37 


-CH3 


H 


mp. 1 80.2 ^'C / 7/2(COOH)2 


4.08 


30 


NC-CH2- 


-CH3 


H 


mp. 226.5 'C 


4.09 


39 


H2N-(CH2)2- 


-CH3 


H 




4.10 


42 


C^/>-NH-(CHj)2^ 


-CH3 


H 


mp. 171.3 X 


4.11 


20 


C2H5OOC- 


-CH2OH 


H 


mp. 191.9 ^'C 


4.12 


21 


H 


-CH2OH 


H 


mp.>200 *'C dec. 5/2 (E)* 



■ 1 
Co. 




L- 


r3 




Physical daia 


No. 


No. 










4.13 
4.14 


33 
26 


CH3- 

0 


-CH2OH 
-CH2OH 


H 
H 


mp. 228.3 


4.15 


51 


C2H5OOC- 


-CHO 


H 


mp. 138.2 **C 


4.16 


51 


C113- 


-CHO 


H 


mp. 171.6 *C 


4.17 


52 


C2H5OOC- 


-COCH 


H 


mp. 182.2 X 


4.18 


20 


C2H5CXX:- 


-CH2OH 


.CH2OH 




4.19 


21 


H- 


.CH2OH 


-CH2OH 




4.20 


33 


CHy 


-CH2OH 


-CH2OH 


mp. 206,3 


4.21 


36 


CHy 


-CH3 


-CH2OH 


rap. 166.8 **C 


4.22 


53 


CHy 


.CH3 


-Br 


rap.lI6.0*'C 



* = 2-butcnedioaie 




Co. 
No. 


Ex. 
No. 


L- 


P.4ysicai data 


5.01 
5.02 

5.03 

5.04 

5.05 
5.06 


16 
34 

25 

37 
25 
27 


H- 
CH3- 

S N CHj 

T^(CH,)j- 

0 

NC-CH2- 


mp, 220.2 <»C/2(E)* 
mp. 117.8*C/ 1/2 H2O 

mp. 221.6 *'C/2(COOH)2/ 
1/2 H2O 

mp. 170.3 ''C 
mp. 193.3 *C 
mp. 194.7 "C/ 1/2 (E)* 
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^ ^ 



Co. 
No. 


Ex. 
No. 




Physical data 


5.07 


40 


H2N-CH2-CH2. 




5.08 


42 


/ /)_NH-(CH2)2— 


mp. 175.1 *'C/7/2{E)* 


5.09 


44 


V / C-NH-(CH2)2— 


mp. 203.5 



* = 2-tutsnedioate 




L-N >=r 



Co. 


Ex. 


L- 


Phyacaldaca 


No. 


No. 






6.01 


18 


CH3- 


mp. 135.8 *»€ 


6.02 


19 


C2H5OOC- 




6.03 


22 




mp. 246.9 *'C/2HBr 1/2 H2O 






0 




6.04 


27 


mp.206-4 *»€ / 2(COOH)2 
1/2 H2O 






s r .CHj 

0 




6.05 


26 


mp. 158.9 *C / 5/2(COOH)2 
.1/2 H2O 



Qaims 



1 . A compound having the formuia 




5 

a phannaceutically acceptable addition salt and stcxcochemically isomeric fonn thereof, 
wherein 

each of the dotted lines independently represents an opdonal bond ; 
10 R ^ represents hydrogen, halo or C i -^alkyl; 

r2 represents hydrogen, halo, Ci-4aikyi or Ci-4alkyioxy ; 

r3 represents hydrogen, Cl^jnlkyl, hydroJcyCl-4alkyi, fonnyl or hydroxycarbonyl ; 
R^ represents hydrogen, Ci.4allcyl, hydroxyCi.4alkyi, phenyl or halo ; 
L represents hydrogen; C i -6alkyl; C l .6alky 1 substituted with hydroxy, C i -4alky 1- 
15 oxy, Ci-4alkyloxycarbonyIamino, Ci-4alkylaminocarbonyl, Ci-4aUcylaniino- 

carbonylamino, Ci.4aUcylaininothiocarbonylamino, aryl or aryloxy; C3-62lkenyi; 
C3.6alkenyl substituted with aryi ; 
wherein each ary! is phenyl or phenyl substituted with halo, Ci /jalkyl or 
Ci.4alkyloxy ; or, 
20 L represents a radical of fonnula 

-Alk-Y-Heil (a- 1), 

-Alk-NH-CO-Het2 (a-2) or 

-Alk-Het3 (a-3) ; wherein 

25 

Alk represents CMalkanediyl ; 
Y represents O, S or ^fH ; 

Hci^ Hct2 and Hct3 each represent funmyl, thienyi, pyrrolyl, oxazolyl, thiazolyl or 
imidazolyl each optionally substituted with one or two Ci-4allcyl subsrituents; 
30 ihiadiazolyl or oxadiazolyl optionally substituted with amino or Cl-4aikyl ; pyridinyl. 
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30 



pyrimidinyl, pyrazinyl or pyridazinyi each optionally substituted with Ci-4ailcyU 
Ci^kyioxy, amino, hydroxy or halo; im)da2u(4.5-c]pyridin-2-yi; and 
Het ^ may also represent 4»5-dihydro-5-oxo-lH-tccrazolyl substituted with 
Ci-4aikyU 2-oxo-3-oxazoiidinyl, 23-dihydrc-2-oxo-lH-bcnzimidazol-l-yl or a 
radical of formula 




wherein 



(b-l) (t>2) 

r5 mprescTiis hydrogen or Ci-4aikyl; and 
10 A-Z represents S-CH=CH, S-CH2-CH2, S-CH2-CH2-CH2, CH=CH-CH=CH or 
CH2-CH2-CH2-CH2. 

2. A compound according to claim 1 wherein L represents hydrogen; Ci-4allcyi; 
CMalkyl substituted with hydroxy, Ci-4alkyloxy, Cl-4ailcylaminocaibonyl, 
15 Ci-4alkylaminocarbonylamino, Ci-4aikyiaminothiocarbonyl-amino or ;:ryl; 

propcnyl; propenyl substituted with aryl; wherein each aryl is phenyl or phenyl 
substituted with Ci-4alkyIoxy ; or, 

L rcprescfits a radical of formula (a-1), {a-2) or (a-3) ; wherein 
20 Hct^ Hei^ and Hci^ represent furanyl, chiazoiyl or imidazclyl each optionally 

substituted with one or two CMalkyl substitucnts; pyridinyl or pyrimidinyl each 
optionally substituted with hydroxy; imida2o(4^-c]pyridin-2-yl ; and 
Hct 3 may also represent 4,5-dihydro-5-oxo-lH-tctrazolyl substitur-al with 
Ci-4alkyl, 2-oxo-3-oxa2olidinyL 2,3-dihydro-2'Oxo-lH-t;nzimida7^i-l-yl or a 
25 radical of fomiula (b- 1) or (b-2), wherein represents hydrogen; and A-Z 
represents S-CH=CH. S-CH2-CH2 or CH=CH-CH=C:H, 

? . A compound according to cla'.m 1 wherein represents halo, Ci-4alkyl or 

Ci^lkyloxy; and R"^ represents hydrogen. Ci.4alkyl, hydroxyCi-4alkyI or halo. 



4. A compound according to any of claims 1 to 3 wherein L is Ci-4alkyl. 



'ft;* 



•53- 



5 . A compound having the formula 



Q-N 



(VI). •^s-:??:^" 



15 7 . A pharmaceutical composition comprising as an active ingredient a therapcutic:illy 
effective amount of a compound as defined in claim 1 and a pharmaccuticaily acceptable 



earner. 



8. A method of preparing a phartnaceudcai . omposirion as claimed in claim 7, 

20 rh^rr^ctgriTed in that a thcrapeutica:;y effective amount of a compound as claimed in claim 
1 is intimately mixed with a pharmaceutical carrier. 

9. A method of treating subjects suffering from allergic disorders said method 
comprising administering to said subjects an effective antiallergic amount of a compound 

25 as claimed in claim 1. 



5 an acid addition salt thereof or a stcreochemicaUy isomeric form diercof, wherein f j l' ^V^Vr ' 
rI, r3 and R"* are as defined in claim 1 ; -i'/jJ iCr^r 

Q is (Ci-6alkyl or phenyDoxycariwnyl or Ci-6aikyl substituted with halo, cyano, '^'i^/S^, 
amino, isothiocyanato, (4.amino-3-pyridinyl)aminothiocarbonylamino or 
(CH30)2CH-CH2-NH-C(=NCH3)-NH-. 

10 

6. A compound according to claim 5 wherein Q represents Ci^kyloxycarbonyU a 
pharmaceuticaily acceptable acid addition salt thereof or a stcreochemically isomeric fomi 
thereof. 
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ABSTRACT 



jV:':-; IMIDAZOI2,l-b][3]BENZAZEPINE DERIVATIVES, 

COMPOSITIONS AND METHOD OF USE 



10 The present invention is concerned with novel imida20(2,l-b]l31bciizazcpincs of 
formula 



L— N 



0). 



the pharmaccutically acceptable addition salts and stcreochcmicaily isomeric fonns 
^ - j thereof, wherein 

1 5 each of the dotted lines independently represents an optional bond ; 
>/ : R 1 represents hydrogen, halo or C i.4alkyl; 

■ r2 represents hydrogen, halo, Ci^lcyl or Ci-4alkyloxy ; 

r3 rcprcscnis hydrogen, C i -4alky I, hydroxyC i-^alkyi, formy I or hydroxycarbonyl 
R^ represents hydrogen, CMalkyl, hydroxyCl-4alkyl, phenyl or halo ; 
20 L represents hydrogen; C i .6alkyl; C i .6alky I substituted with hydroxy, C i .4aiky 1- 
; oxy, C 1-4 alky loxycarbony lam ino, CMaikylaminocarbonyl, Ci-4alkyiamino- 

^_ carbonylamino, Cl-4alkyIaminoihiocarbonylamino, aryl or aryloxy; C3-6alkcn>I 

C3-6alkcnyl substituted with aryl ; 
wherein each aryl is phenyl or phenyl substituted with halo, Ci-4alkyl or 
25 Ci-4alkyioxy ; or. 

L represents a radical of formula 

-Alk-Y-Hetl (a- 1), 

-Alk-NH-CO-Het2 (a-2) or 

-Alk.Hct3 (a-3) ; 

30 which arc useful antiallergic compounds. 

Compositions comprising said compounds and methods of using the same. 
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DECLARATTON AND POWER OF ATTORNEY FOR PATENT A PPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizrnship are as slated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
OTiginal, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 



IMIDAZO(il-bl(3]BENZAZEPINE DERIVATIVES, 
COMPOSmONS AND METHOD OF USE 



the specification of which 



(check one) [ X ] is attached hereto. 

[ ] was filed on , 1991 as 

Application Serial No. 
and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as' amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any 
foreign application(s) for patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a filing 
date before that of the application on which priority is claimed: 
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m 

— ■. -I 



/I 



Prior Foreign ApplicatiQnfs): 



Country 


Application 
Number 


Date of Filing 


Priority Claimed 
Under 35 U.S.C. 119 






Day/MoyYcar 


( 1 YES [ ] NO 






Day/Mo/fcar 


[ ] YES I ] NO 






Day/MoVYear 


( ] YES ( ] NO 



I hereby claim the benefit under Title 35, United Sutes Code, § 120 of any United States 
appiication(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 

§ 112, 1 acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, §1^6(a) which occurred between the filing date of the prior 
application and the national ot FCT international filing date of this application: 



Application Serial No. 



Filing Date 



Sums (patenced^ 
pending, aba n do n ed) 



•V--./- • 



Application Serial No. 



Filing Date 



Stasus (patented, 
pending, abandoned) 



I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and 
to transact all business in the Patent and Trademark Office conneacd therewith as well as to 
file equivalent patent applications in countries foreign to the United States including the 
filing of international patent applications in accordance with the Patent Cooperation Treaty: 
Robert L. Minier (Reg. #20,083), Audley A. Ciamporcero, Jr. (Reg. #26,051), Steven 
P. Herman (Reg. #24,772), Jason Lipow (Reg. #25,509), and Charles J. Metz (Reg. 
#20,359). 

Address all telephone calls to Charles J. Metz at telephone no. (201) 524-2814. 



, ".'.^ *,■*-'. "'»"»"^ - 
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Address all correspondence to Robert L, Minicr, One Johnson & 
Johnson Plaza, New Brunswick, NJ 08933-7003. 

I hereby declare that all statements niadc herein of my own knowledge are true and thai all 
statcinents made on infomiarion and belief are believed to be true; and further that these 
statements were made with the knowledge that wiUful false statements and the like so made 
arc punishable by fine or imprisonment, or both, under Section 1001 oi Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Inventor's Signature: 

Full Name of First Inventor : 



£>ate 




Citizenship: Belgium , 

Residence : B-2820\Bonhcidcn^ Belgium K (r 

Post Office Address : Tmstraat 79 



Inventor's Signature: — S-ii=l 

Full Name of Second Joint Inventor o<v 



Date: 



Gaston S/M/Diels 



Citizenship : Belgium 

Residence : B-2380ARavels, 3elgium V^e ^ 

Post Office Address : Oosteindc 12 
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Date: 
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